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Described are the four information bulletins pj^daced 
'by the ERIC Clearinghouse for Science, Hatheiaatics and Environmental 
Education for the calendar year of 1979, 'The Spring 1979 iss-ue 
contains a summary pf the review of the literature in sci^'ce 
, education published' from 195^-1975 as part of a pro ject funded by the 
National science Pouadation- !rhe Summer. 1979 issue contains a suamary 
vof the mathematics education portion of this same lit^ratur*,^ review 
*as wall as announcements of recent^ publications pro^wced by 
ERlC/saSAC, The Huturn 1979 issue floe uses on energy' issues and 
contains a report oY the Nation al^ssessment stud/ of energy 
knoifledcfe and attitudes as well as a report of a./survey of energy 
consumptrioii. in the nation's schools which yas completed y the 
Asuericafi* Association of School Ad mini stra tor s^ ' This issue also 
contains some announcements of recent ERIC/SMEAC publications in 
environmental education. The Winter 1979 issue consists of 
represaatative abstracts frora "Resources" in Educaticn*' related to 
topics of current interest: science and the handicapped, safety, 
careers for women in science, calculators, math anxiety, pathematitis 
assessment, energy education, and environmental education* <PB) 
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t As^ many of you know, the NaUonat 
^Science FoundaHon sponsored three 
large-scale studies of science edoca- 
"ID tion, rnathematics education and social 
^ science education. These studies took 
different forms for each* project. One in- 
volved a nationwide survey of the public 
jO schools. This survey research was coor- 
,dtnated by Iris Weiss at the Research 
YrianQle Institute in North Carolina. 
— > Robert Stake and Jack Sasley and others - 
jjconducted a series of case studies in 
which the investigators spent an ex- 
tended period of tin>e in the public 
schools and the communities they serve. 
The third took the form of a literature 
review covering the period 1955-1975. 
. This literature review was done b^ per- 
sonnel from the EFUC Clearinghouse for 
Science. Mathematics and Environmen- 
tal Education and from the ERIC 
Clearinghouse for Social Studies/Social 
Science Education. 

This issue of the ERIC^^SMEAC news- 
letter will provide a summary of the 
major findmgs from the science educa- 
tion portion of the 1955-1975 literature 
review. The purposes of this review wer^ 
(1) to review, analyze, and summarize 
the appropriate literature, related to 
pre-college science instruction, to sch 
ence teacher education, and tojneeds 
assessment efforts: and (2) to identify 
trends and patterns m the preparaGon of 
science teachers, teaching practices, 
curriculum materials, and needs as- 
sessment in science education for this 
twenty year period. 

The twenty year time span was chosen 
because during this time, an unparal- 
. feted amount of activity tn science e<3u- 
cation took place. Millions of dollars 
were spent in tl?e dev.^iopment of sci- 
ence curriculum materials. The de- 
velopment of science^'course improve . 
ment projects involved, for probSiWy the 
^ first time, scientists* ejducators apd 
- learning theorists. In addition extei^sive 
programs to upgrade and update the 
> science content background of leachers 
were available a? v^ere programs 'de^ 
3 signed to train science teachers in the 
^ use of the new curricula. This mark'0 
•) the first major investment of federat 



monies directly in curricular and mstruc- 
tional concerns. , 

In order to identify the literature to be 
surveyed for th^ project, a comprehen- 
sive search of the ERICdata base was 
made (Resources in Eduoatiom Current 

* Index to Journals in Edi)caripn), The * 
Education igdex, Rp§^er*s Guide to 
Perjodic^f Liieratuj^e, and Dissertation 
Abstracts Jnternation^al were also 
searched for relevant documents. Col- 
leciions of federal agencies were also 
included in the literature search. Ques- 
tionnaires were sent to all state depart- 
ments of education requesting informa- 
tion and documents dealing with state 
guidelines and poiicies, enrollment am 
course offering information, sumrriary 
statistics, annua! reports, planning doc- 
uments, etc- Visits were made to 14 
states by members of the project staff. 

Over 6.000 documents were identified. 
The decision to select and review repre-j 
sentative documents was made. Docu- 
ments included in**the review wer$ cho- * 
sen be.cause of one or more of the follow- 
ing -chaVacteristics : (l) gen^rali^ab^Hty 
of results based upon size of populaaon, 
sampling techniques, and nr^ethods of 
analysis; i2) summarizatio/\ of data or 
research reports; (3) importance or sig- 
nificance as indicated by publication in a 
refereed lournal or as a committee* re- 
port; (4) representativeness of a type or 
kind pf document. The final selection 
contained approximately ten percent of 
the documents that might have been in- 
cluded in the review. 

The final /eport was divided into five 
major sections; existing practices and 
procedures in schools, science teacher 
education, conUolHng and fmancing, 
education, needs assessment efforts, 
/and a summary and trends of needs and 
practices. * 

School Practices 
and Procedures 

Practices and Procedures In Schools 

Data for this section were obtained 

* from a review of over 600 individual re- 



search studies, state aqd federal docu- 
ments, and journal articles. When stu- 
dent enrollment was cons^deredf several 
trends and inifluences Were identified. 
Enrollment in elemen-tary. schools in- 
creased from 1955-196^; with the peak 
for grades being irt 1968. Since 19«9 
enrollments have decreased/ Public 
secondary school enroll mefit ha§ in- 
creased e^ach^ear since 1955,un1il 1977. 
Betweeffjtl955,and^ 1976 pytflic secon- 
dary s^^ooi Enroll m^nt n><5re thgin dou- 
bled. Causes for this appear to be both 
the increased bifth rate and the in- 
creased holding power of the schools. 

Based ,on current elementary school 
enroflfpents, currenj non-public school 
enroHm0ht trends, and the expected 
holding power of the public schoois, a 
decrease in enrollm^t is projected until 
at least 1985. 

Both expansion and reduction of en- 
rollment have resumed in changes in the 
public schools. Increased enrollments 
have meant increased school staff, in- 
creased expenditures for school build- 
ings, and an increased variety of courses 
offered by the public schools. Declining 
enrollment results most obvioiJsly in de- 
creased revenue. This causes budget 
reductions, staff cuts, and decreased 
needs for matenals and equipment.*^ 

In terms of organizational pattern, 
most schools are grouped at grades K-6 
or 1-6 or K-8 or 1-8 for elementary 
schools and grades 7, 8 and 9 or 7-8 for 
junior high schools, with high schools 
housing grades 10 12 or 9-12. Middle 
school patterns are emerging but fhere 
is as yet no one predominant pattern of 
middle school organization The most 
common pattern for teaching science in 
the elementary grades is the self- 
coptained classrpom The use of de- 
partmentalization and special teachers 
in grades 6-8 is receiving increased em- 
phasis. Secondary school science is 
taught, in most instances, by persons 
whose pnmary area of certification is 
science. While there are some analyses 
which indicated team teaching for sch 
eoce classes, the individual teacher 
teaching a class is by far the most com- 
mon pattern . 
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in the mid-j970*s the usual school day 
conststed of six or seven 45-60 minute 
periods, f^any teachers consider that 
suCh a schedule reduces the opportunity 
for many sctence laboratory periods and 
outdoor activities^ However, probably 
fev/^ than ten percent of the^schools 
have any. modular schedule or type of 
pl^n that differs from this. Substantial 
modification of daily school schedules 
does not appear to have gamed much 
support m the past two decades, al- 
though much has been written about the 
usefulness of flexible schedules that 
allow for time vanations. 



Curricular Patterns: Elementary School 
Science 

During the late 1950 s and early 1960*s 
considerable interest was focused on 
what should be taught and how it should ' 
be taught/Studies indicate that about 80 
percent of the primary teachers and 90 
percent of the intermediate grade 
teachers based their instruction in sci- 
ence on a single textbook. A curriculum ' 
for most schools was a textbook senes 
for grades 1-6 {or 8) or two^eries^ one 
used for the lower grades and the sec- 
ond, for the upper grades. 

Science educa*tors felt that if science 
in the elementary s.chools was to be im- 
proved » there should be more care and 
emphasis on the selection of content, 
reduction in the amount of content to 
allow for more depth, better organiza- 
tion of the way content was taught, more 
emphasis on the processes of sctence. 
more hands-on' science activities 
rather than reading about science^* and 
the use of a greater variety of media and 
matenats for teaching science. Exten- 
sive National Science Fouadation sup- 
port was provided for the development 
of a number of alternatives to textbook 
programs for elementary school science 
in the 1&50 s 

Such programs as the Elementary 
Sctence Study (ESS). Science-A Process 
Approach (SAPA). Science Curriculum 
Improvement Study tSCiS). and others 
have had a marked effect on both clas- 
sroom instruction and curriculum 
guides and on other instructional mate- 
rials prepared by publishers. Data from 
surveys indicate that about 30 percent of 
the elementary schools surveyed have 
* used or are using JHi'OtSf-spoa^ored 
materials Use vari/s from sVate to state 
and within a state Jhowever ^chools^in- 
dicating the use of one^of the 4lementary 
school curriculum progr/ms {NSF- 
sponsored) frequently repoft the use of 
two or more programs. 

Many of the elementary 'school sci- 
ence curricula sh^w the influence of 
learning theory <?n science teaching, 
through the incorporation of the ideas of 
Gcigne. Bruner or Piaget. Recent mate- 



rials show the impact of concert about 
the environment and natural>^sources 
and the conservj^ion of energy. Dunng 
the past five yea' there has been grow- 
ing concern on the part of educators and 
citizens that knowl^ge objectives of the 
elementary school programs were de- 
emphasized too much. Some of the 
recently-produced materials illustrate 
this concern, as do textbook adoptioa 
patterns — with a reducation in em- 
phasis on laboratory work in science in 
many schools. 

Few ^Jata are available relative to 
materials yse and to t4ie quality of ic- 
struction^Most of the available research 
studies^ f<^us on^ reports about a few 
teachers oia^group explicitly involved m 
an inservi^ curriculum development 
project or iitjplementation activity. Most 
studies havef(.pt followed teachers over 
time to detern^lne the retention of gains 
in content kno^fledge or teaching skill or 
in the improvetr^nt of instruction a^s il- 
lustrated by stu^feht achievement or at- 
titudes toward s^^ce. 

Research revie%^ indicates tha^the 
teacher's philos6}^y regarding what 
science should be fi|M5ht and how sci- 
ence should be taug\t,has a strong in- 
fluence on the way teasers teach. This 
frequently is not a var?^e included in 
the data collection. \r% 

% 

Curricular Patterns: Secos^ry School 
Science - 

When both elementary and ^^ondary 
school science programs ,ar^con§i- 
dered. there is a fact that n^edigyo^e 
kept in mind/ As school distncts^ere 
consolidated and as enroliment%in 
creased, a smalt nunfber of school 
tncts have come. to enroll a substantf 
percentage' of the public school stu 
den*ts of the United States. Approxi- 
mately 29 percent of the students in the 
U-S^ are enrolled in the 184 largest? 
school districts. The 730 largest school 
districts have about45-58 percent of the 
students^nro^d. Therefore, a relatively 
small number of school districts deter- 
mine the educational programs for a 
large number of pupils 

^cience^'programs in the secondary 
schools have also undergone consider- 
able change from 19§5-1975^ Pnor to 
Sputnik I U.S. Citizens were concerned 
about educating and training specialists 
in scien'Ce. mathematics and engineer- 
ing, with this concern related primarily 
to. nation^ security and to the scientific 
and technological progress attributed to^ 
the Russians^ The science curriculum 
y/as predominantly the textbook. Cur- 
ricula were constructed by purchasing a 
series of Sf ^ce textbooks. Data ob- 
tained from states and from reviews of 
surveys indicate the Holt books were the 
science curnculum in a large number of 
schools for grades 7-12. Holt dominated 
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the market in biology^ chemistry, and 
physics. 

After Sputnik I there was extensive 
production of instructional materials In 
science. In addition to funds from the 
National Science Foundation, the 
Elementary and Secondary Education ^ 
Act (ESEA) and the National Defense 
Education Act (NDEA) provided consid- 
erable financial support for curriculum 
development, the purchase of equip- 
ment and for teacher education. The 
materials produced showed a reduced 
emphasis on "practical science" and an 
increased emphasis on concepts and 
processes of science. Until the eaVly 
1970*s these materials did not h^ve 
much enf>phasis on the interaction of 
science and society. 

The influence of National Science 
Foundation funding in curriculum <iey^ 
velopmerit has also been apparent when 
other science instructional materials are 
conSidered.^Textboifks and laboratory 
manuals. not funded by NSF pr6jects 
show NSF influence in topics consi- 
dered, types of laboratory activities in- 
cluded, content deleted, as well as in the 
organization of materials. 

Relatively few content areas in science 
appear to be banned or restricted on a 
widespread basis. Only human repro- 
duction and Evolution as science topics 
are restricted in any substantial number 
of schools> Restrictions on teaching 
about human reproduction appear to 
have been substantially reduced m the 
last decade although evolution con- 
tinues to be a topic debated when sci- 
ence curricula are considered in some ^ 
states or localities. 

In the middle 1950"s general science 
was the most common course in grades 
7.8 and 9. In the late 1950's and continu- 
ing into the 1970"s general science 
course enrollments have declined, with 
^ %Ahe most common replacements for this 
W)urse being courses in life science or 
* ^fSical science or earth science. En- 
ro^i^nt m earth science courses 
shoved a sharp rise in the two decades 
cove^ by the literature review, with 
most o^4his increase being in courses in 
grades and 9. 

The peWentage of students taking 
science iir^^rades 10. 11 and 12 in- 
creased sind% the mid-1950 s through 
the early 1970^, However, for about 50 
perc^t of high1is;hool students, biology 
IS the last scienc^course taken — usu- 
ally m grade 10. Aft^increase in biology 
enrollment occurrea\|rom 1955 through 
the early 1970*s. due irtipart (probably) to 
the increased holdin|t^ power. of the 
schools In the past thre^years enroll- 
ment in biology has decr^sed slightly. 
Some of this decrease may due to the 
fact that other science course>*are avail- 
able. Courses in marine %ology. 
oceanography, physiology, tnte^ratejS 
science, and eWironmenta/scienc^|nay 



attract students who onfee .considered 
biology as a desirable alternative to 
chemistry or physics for their high 
school science credit 

There was a small percentlT^e of en- 
rollment gain in chemistry classes in the 
i960 s and early 1970's. Since 1971 the 
percentage of students enrolled in 
* chemistry has declined slightly. The per- 
centage of students enrolled In physics 
and physical science courses increased 
slightly in the 1960'$ and early I970's, 
also, with decreases in enrollment since 
1972. The decrease in enrollment was 
larger for ph^ics than for physical sci- 
ence. 

Percentage enrollments in advanced 
science courses (second year biology, 
chemistry^ physics) have shown a slow 
but steady increase* with advaqped biol- 
ogy the most predominant. These ad- 
vanced science courses appear to be av- 

^ ailabie primarily m larger^^igh schools. 
^ The number of '^ciepce courses of- 
'fered as alternatives to the usual se- 
»quence of biology, chemistry and 
physics or physical science has shown a 

. substantial increase since the late 
1'950's. Many of the^f courses are of- 
fered as onersemester units. Substantial 
rnc|eases in enroMment in such courses 
have occurred in the past five years. 

Objectives for teaching secondary 
schopi science seem to be in transition, 
RejDorts of* student^' Jacking practical 
knowledge as shown by National As- 
i cessment evaluations have led to in- 
'creased interest in this aspect of sci- 
ence. The inclusion of environmental 

^ concepts* societal concern^ and world 
problems, $tciH injlectsion making^ and 
studies of an inj^rdiscrplinary nature has 
resulted in some reformulation of the ob- 
jectives for science teaching. 

Science Instruction: Elementary 
School 

While curriculum and instruction ap- 
pear Closely related, research on inser- 
vice teachers has shown that teachers 
^ use similar materials-^in different ways as 
well as use different materials in similar 
ways. With the exception of the Inter- 
mediate Science Curriculum Study 
(ISCS) program and a few other projects, 
tittle has been done to change the struc- 
ture of the teacher-student relationship 
in science classes. 

The minimum competency movement 
. has had very little noticeable effect on 
elementary school science at this time- 
Surveys completed in the early 1970 s 
provide data to indicate that there is less 
emphasis \n[ science on laboratory ac- 
tivities and field tnps and more emphasis 
on matenals that can be used for reach- 
ing- It IS difficult to identify reasons for 
this pattern. However. 9 study by the In- 
stitute for Educational Development 



published in 1969 reported that patterns 
of materials selection may be related to 
size of school district, its socio- 
economic character, financial con- 
straints» and attitudes of school system 
personnel involved in materials selec- 
tion. ^ 

In ^ elementary schools (especially 
in the larger districts)* class size has de- 
creased between 1960 and 1975. Mbre 
hands-on instruction takes place in the 
elementary schools in science since the 
NSF projects were developed than oc-, 
— ^rred prior to these programs but a" 
substantial number of elementary 
teachers stilt do not emphasize labora- » 
tory activities. Equipment available for 
teaching science has increased* in large 
part due to NDEA funds, wtth the use of 
educational television and films being 
highest in the low^r elementary grades. 

Elementary teachers surveyed in the 
e^r|y |970*s still indicate as barriers to 
teaching science the same items as 
these identified in the survey which Paul- 

* Blackwood conducted in the mid- 

* 1960*s: (3) lack-^of consultant s^r^ices, 
(2) lack of supplies, (3) lack of rdom 
facilities; (4) insufficient funds, (5) lack 
q| sufficient knowledge! (6) lack of inser- 
vice opportunities^, ^7) inability to impro- 
vise, and (8) unfamiliarity with methods 
for teaching science. Research indicates 
that when these barrtei^ are removed or 

^reduced, the pattern of teaching is dif- 
ferent but that insufficient effort has 
been made to vedu,ce these barriers. 

Sdience iKstrucl^on: Secondary School 

With the exception of the mid-1960*s 
survey of practices in junior high 
schools, conducted by^L.E. Rogers 
(1967), no large-scale surveys of secon- 
dary school science instruction for, the 
. late WSQ s and I960*s were identified. 
Id the early 1970*s a series of survey 
studies was conducted by doctoral stu- 
dents at The OhVo State^ University. Re-^> 
plication of selected aspects of these 
studies has provided additional data 
about secondary school science instruc- 
tion. 

There has been an increase in the use ^ 
of student-centered activities in science. 
However, the lecture-discussion method 
still dominates. AbouJ half the schools 
surveyed mdicated students were 
grouped for science instruction, most 
frequently m grades 7, 8 and 9 since 
courses in grades 11 and 12 tend to be 
elective. Some authors consider that 
chemistry and physics courses are self- 
selective based on the way they are cur- 
rently taught, 

SclTOOls have become better equipped 
for science instruction. Federal funds 
have been used by over 50 percent of the 
schools to augment equipment. Some 
work has been done on individualized 
and seH-paced science courses but a 



xery small number of students is ex- 
posed to these approaches, NSF-funded 
science curriculum materials have pre- 
sented ^^problems. for average ar\d 
below-average students due to higri 
reading levels and difficulty of some of 
the concepts presented. The use oT edu- 
cational television and of computers* ap- 
pears to be increasing. Since 1955, the 
number of alternative materials for 
teaching science has increased mar- 
kedly, presenting local schools with 
problems'when they need to select and^ 
sequence these materials for science. 

One aspect of the Otjio ^tate survey 
studies involved the identification of 
correlates of effective instruction and 
good science programs- Over 50 percent 
of the respondents from the national 
sample identified these variables as im- 
portant: (1) science facilities, (2) ad*- 
mjrti§J:rative support* (3) staff coopera- 
tion, (4) small classes, (S) a reasonable 
number of separate subject 'iDrepara- 
tions, and (6) good instructional Vnateri- 
alsMlso ident|fied, but as less important, 
were (7) teaching load, (8)inservice^du- 
cation» and^^) salary. 

State requirenlents indicate that sci- 
ence is required for only one or tw« years 
of a four year high school program. Fifty ^ 
percent or more^of the high school stu- 
dents complete their science graduation 
requirement via a i?ourse in biology, 
u^atly in the Jenth grade. Jl^ere is, then, 
virtually no m^pact on fhe^ students re- 
lative.to science rn their last two years of 
high schooK For most., their last physical 
science course was completed jn junior 
high school. The role of science in the 
secondary school curriculum remains 
unclear* What science high school stu- 
dents>3hoUld learn also r^mains^uncle|ir. 

Science Facilities and Equipment 

There is widespread agreement in the 
literature about the^^^mportance of sci- 
enca laboratories and facilities in the 
science program. A survey of 850 
schools in 7 states showed that about 
half of the schools lacked adequate lab- 
oratory space and about one-third 
.lacked adequate storage space. Data 
from the QSU sGnrveys produced similar 
findings. Approximately 94 percent of 
(he respondents rated science facilities 
\n one of the two highest categories of 
important factors for a quality science 
program. 

Sufficient space for preparation, stor- 
age and student activ4ties is related to 
specific science curricula in many 
schools. Attempting to teach science in 
a regular classroom^ without modifying 
* It in some appropriate way, is not likely to 
be effective. Rogers, m her survey of 
junior high school science, reported that 
more than 25 percent had no laboratory 
facilities. No specific studies at this level 
conducted in more recent years were 
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identified to know If these conditions 
have changed. 

In the OSU survey secondary-schools 
were reported as having an annual 
budget for science equipment and 
supplies in about 64 percent and 76 per- 
cent of the cases, respectively. Most 
budgets reported were frorn one to three 
dollars per pugsif>er year. Again, in the 
1067 junior high/school study, about 70 
percent of the sfchools* reported having 
budgets for equipment and supplies for 
science but 20 percent reported no such 
budget jtems. 

NOEA funds have helped in the pur- 
chase of science equipment and 
supplies. Sixty-nine percent of the sec- 
ondary schools reported using such 
monies for science equipment purchase 

* and for supplies. In ad^tion, 15 percent 
reported usingi^DEA funds for remodel- 
ing science facilities in secondary 

• Schools. About 66 percent of the elemen- 
tary schools* reporting indicated that 
NOEA funds had been used for science 

' equipment and supplies* according to 
the OSU survey studies. Such data ap* 
pear to support the assumption that any 
alteration in federal funding would have 
a clear influence on scient^e programs 

Science Teacher 
Education 

Literature reviewed for this section of 
the project report related to both preset- 
vice science teacher education and m- 
service education. Journal articles, re- 
search reports and reviews, state of the 
art papers, state certification standards 
and guidelines proposed by profes- 
sional organizations and groups were 
reviewed. , 

*Preservice Science Teacher Educa- 
tion: Guidelines vs. Certification ' 

The guidelines most^widely referred to 
in science teacher educajion are those 
developed by the National Association of 
State Directors of Teacher Education 
and the American Association for the 
Advancement q| Science (NASDTEC- 
AAAS). These guidelines are concerned 
with both the preparation of elementary 
teachers to teach science and mathe- 
matics and of secondary school science 
and mathematics teachers^ 

In 1961 NASDTEC and a|.AS proposed 
a set of guidelines which was rapidly ac- 
cepted. These guidelines, eight of which 
were considered common to all science 
fields and to mathematics, emphasized a 
thorough, coifege-level study of the sub- 
/ject which the preservice student V^as 
preparing to teach, with a ma|6r in the 

/ subject area rather than in education. 

■ This major was to include work in areas 
related to the subject to be taught, Ap- 
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propriate methods courses were to be 
included in the ^preservice student's 
program. This program was also to take 
into account the recommendations for 
curriculum improvement made at that 
time by various national groups. 

At that ti me {1 961 ) the American public* 
was concerned about upgrading the 
public schools. One approach to this 
was to upgrade the preparation of future 
teachers. In addition* the Natiofial 
Council for Accreditation of Teacher 
Education "(NCATE) helped bring about 
change by "^king institutions seeking 
accreditation for their teacher educatioji , 
programs to show how these guidelines 
were being used. 

. The cHmate in the schools changed 
during the decade of the. 1960*s. This 
change was sufficient to make a revision 
of the 1961 NASOTEC-AAAS guidelines 
seem appropriate. )n 1971 ajiew set was 
produced. This set foci«ed on 12 areas 
of concern: (1) humaneness; (2) societal 
, issues, (3) nature of science and*mathe- 
matics. (4) science competencies;. (5) ^ 
mathematics for science teachei^, (6) 
basic mathematics competencies, (7) 
algorithms and computing, (8) modeling 
in science and mathematics. {9) com- 
munication of science and mathenr^atics, 
(10) learning conditions, (11) materials 
and strategies^or teaching, and (12} 
continuous learning. 

The 1971 guidelines did not overtook 
subject matter requirements. However, 
they had a broader focus than those of 
,1961, relating teacher education to lib* 
era! education. They also .emphasized 
the idea that future teachers needed not 
only to be competent in their content 
area but they also needed to be familiar 
With societal issues and to develop a 
humane atmosphere in which teaching 
and learning are to take place in the ' 
classroom. 

Because the 1971 guidelines are con* 
cerned with more than content profi- 
ciency, their impact is less easy to as- 
sess. When state certification criteria are 
considered* very httle mfluence is appa- 
rent. Certification standards still focus 
on number of hours of work completed 
iruthe area of certification. 

Again, trends m certification stan- 
dards are difficult to identify. Certifica- 
tion-is still basically a function of each^ 
mdividual state and. withm a state, car- 
tification is based primanly on the ' ap- 
proved program ^ approach. Under this 
approach, each institution prepanng 
teachers works within the broad 
framework specified by the state de- 
partment of education for certification 
and translates these cntena into specific 
courses or preparation programs for a 
particular college or university This 
provides institutions with much flexibtl% 
ity. It also makes^the institution, rather . 
than the state, responsible for deciding if 
an individual should be recommended 



for certifi^jation. While states such as 
Maryland, for example, provide Informa- 
tion to the effect that state standards for 
certification should be regarded as min- 
imal and local systems may establish 
higher standards for certification, there 
is no indignation that this "permission to 
increase rigor** is ever commonly acted 
upon. 

As the American population became 
more mobile, reciprocity has been a 
topic of increased concer^or teachers. 
Some states, such as ArSbna, do not 
extend reciprocity to teachers with out- 
of-state certification although they do - 
permit teachers to teach, with temporary 
. .certification, while completing require- 
ments for more permanent certification. 
Other states specify that reciprocity will^ 
be extended to graduates of teacher 
education* programs approved by 
NCATE, which is a national voluntary ac- ^ 
crediting agency. 

Content requirements in •science for 
certification of elementary school 
teachers appear to have changed little 
over the past two decades. While some* 
states specifically indicate a certain 
number of credit hours/courses in sci- 
ence, others cdnsider science only as a 
part of the general education compo- 
nent of a preservice student's under- ^ 
graduate program. 

When secondary science teacher pre- 
paration requirements were considered, 
the picture changed. After Sputnik, sci- 
ence content requirements lor most* 
state certification programs increased* 
This reversed a previous trend in which 
the number of credits for professional 
education courses frequently exceeded 
that of content 4iours in a subject to be 
taught. Certification patterns are still, 
however, based largely on courses com- 
pleted rather than upon classroom per- 
formance, despite the increase in arti- 
cles in professional journals about 
competency-based/performance-based 
teacher education-certification. 

Preservice Science Teacher Educa* 
tlon: Progran 
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Much of the pnfgTSm description ma- 
terial was located in professional journal 
articles although two ERIC publications. 
In Search of Promising Practices in 
Science Teacher Eduoation^' (1973) and 
Secondary Sbhool Science Teacher 
Education: Where Are We Going? ' 
(1974). both produced as cooperative ef- 
forts with the Association for the Educa- 
tion of Teachers in Science (AETS), do 
provide some program descnptions. The 
programs descnbed are representative 
of those m bot^h elementary science 
teacher education and in secondary 
school science teacher education. 

During the years of the literature re- 
view program modifications for elemen- 
tary teachers have been made to include 



a gVaater emphasis on process skill de- 
velopment, both for the preservice 
teachers and for their future pupils. 
Other changes reported in teacher edu- 
cation programs involve the iRClusion of 
such topics as humanism, relating sci- 
ence to contemporary sociaJ issues and 
problems {both o^ which reflect the 1 971 
NASDTEC-AA^S guidelines for teacher 
preparatior^. providing more and ^ 
more-exten|ed field based experiences 
pnor to student teaching, and involve- 
ment with inner-city students and other* 
minority groups. 

Sgme science educators have re- 
ported their institutions to be invdfved in 
competency-based or performance- 
based teacher education. This has oc- 
curred either because personnel at an 
institution are anticipatmg a change to- 
ward this approach or have been man- 
dated to make the change. Advocates of 
PBTE/CBTE state that programs will 
benefit because (1 ) preservice teachers 
will be placed in classrooms to demon- 
strate their skills rather than remaining 
on campus and/or (2) progress of the 
preservice student will be controlled by 
the student himself rather than by 
courses completed. However' teacher 
educators and inservice teachers are not 
always in complete agreement about the 
competencies needed nor abo\it the 
time at which the competencies should 
be demonstrated. Some college faculty 
are concerned that the development of 
the CBTE/P8TE approach to teacher 
preparation will mean that non- 
education faculty members (and their 
disciplines) will have little influence on 
the teacher certification process. The 
concern has also been expressed that 
' competency-based certification stan- 
dards may be developed without the 
capacity to assess adequately or to re- 
medy a deficiency once it is found. 

Although some states have codifica- 
tion standards for junior high scSiool or 
middle school teachers, the science 
education literature does not indicate 
that colleges and universities have pro- 
grams specifically designed to prepare 
science teachers to work with junior 
high or middle school pupils. There ap- 
pears to be a lack of support Uom pro- 
fessional science education organiza- 
tions for the education of teachers for 
junior high school/middle school sci- 
ence. Perhaps state departments of 
education will have to support and en- 
courage colleges to develop such pro- 
grams by setting certification standards 
for junior high school/middle school 
, science teacher certification. 

Preservice Science Teacher Educa- 
tion: Research 

Much of the research material con- 
sisted of doctoral dissertations, journal 
articles reporting doctoral dissertations, 



and yearly reviews of res^^arch (identify- 
in'g primarily doctoral dissertations). 
Ver>' few studies were of the scope that 
allowed for adequate generalizabiHty to 
large problems in science education. 
Many studies appeared to lack a sound 
conceptual basis relative to the hypoth- 
*eses tested or the questions investi- 
gated. Many failed to deal with other 
categories of variables that might be re- 
lated to the specific variables under 
study. 

While the studies lacked rigor, some 
showed that novel training experiences 
did produce some changes in teacher 
perceptions of one kind or another. 
However there was little or no indication 
jf these changes were temporary or not. 
Nor was there any indication of whether 
actions in classrooms related to particu- 
lar sets*of attitudes or perceptions. Also, 
the components in the training pro- 
grams that might have accounted for 
these changes were not identified. 

^Studies of teacher attitudes and val- 
ues did not always include information 
about whether any correlations existed 
^between the attitudes teachers held and 
^he way they taught. Research related to 
teaching skill development, classroom 
interaction (primarily verbal), and the 
use of microteaching increased during 
the past seven to ten years. This increase 
may be due, in part, to the increased 
concern for competency-based teacher 
education. 

More research has been published re- 
lative xb secondary science teacher pre- 
paration than to the preparation of 
elementary teachers to teach science. 
The number of studies in the area of the 
education, characteristics, and behav- 
iors of teachers has increased signifi- 
cantly from 1972 through 1974. 

When research published during 1974 
was considered, studies seemed to indi- 
cate that effective programs could be 
developed to teach science process 
skills to elementary teachers, that this 
training was likely to influence the way 
teachers conduct science lessons, that 
participation in designing and carrying 
out investigations of their own was likely 
to be the most important component of 
Nsuch programs, that knowledge of sci- 
^^ce content was not highly related to 
the development of process skills, and 
that teachers in activity-centered pro- 
grams had more favorable attitudes re<a- 
tive to science than those in the more 
traditional science programs. 

Despite the increase in the amount^f 
resee^rch produced, more research 
needs to be done — particularly follow- 
up studies of graduates, to determine 
the effectiveness of science teacher 
education programs. Research also 
needs to be done if any theory of instruc- 
tion relative to science teaching is to be 
developed, at either the elementary or* 



the secondary school level. However^ in- 
vestigators, both doctoral students and 
, more established science educators, 
need to pay attention to criticisms of sci- 
ence education research identified by 
reviewers of research and to improve 
their efforts. 

inservice science teacher education 

Professional organizations have not 
developed specific sets of guidelines for 
inservice education for science 
teachers. This may be due in part to the 
fact that inservlce^education appears to 
mean different things to different 
people, with little agreement concerning 
its purposes. The continuing education 
of experienced teachers may not be 
generatizable but may be specific to the 
local setting. 

Inservice education may be inferred 
from certification standards based on 
the criteria which must be met if a 
teacher is to exchange an initial certifi- 
cation credential for a more permanent 
one, but this does not bold true for all 
states. Several broad goals of inservice 
education are identifiable: skill training, 
acquisition of information,, attitude 
change, and general self-improvement, 

Preservice programs, no matter how 
field-based or competency-oriented, 
cannot educate a prospective teacher so 
thoroughly that the need for additional 
skill development is eliminated. Much 
inservice education has been ac- 
complished through programs funded 
by the National Scieirbe Foundation: 
academic year institutes, summer insti- 
tutes, cooperative college-school sci- 
ence programs. In general, NSF insti- 
tutes and programs have had a benefi- 
cial effect on the teacher participants. 

Generally, insen.*ice activities ftave 
been designed to help experienced 
teachers keep -current in their content 
area or gain new skills. Inservice educa- 
tion activities have tended to ignore'the 
problems of beginning teachers and 
have failed to help beginning teacher?, 
become master teachers. Instead, inser- 
vice activities have,'in addition to im- 
proving content knowledge, concen- 
trated on helping teachers deal with the* 
.proliferation of educational hardware* 
function adequately in relation to new 
educational tasks (such as mainstream- 
ing) or become more aware of informa- 
tion related to learning and instructional 
theory. More work needs to be done to 
evaluate the effectiveness of inservice 
education activities, however. Programs 
and activities appear, m many instances, 
to be developed to meet a specific need 
, at a particular time with little thought to 
sequence and continuity of insenwMce 
programs The net effect is often of the 
patch-work or band-aid vanety with little 
or no formative or summative evaluation 
of programs and activities being doi^e* 
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yVhen one attempts to gain a descrtp- 
. tioh of the pmsent science teaching 
population and to relate this description 
to possible inservice activities, elemen- 
tary and secondary levels need to be 
considered separately. Elementary 
school Science teaching stil ^peai^ to 
be handicapped by deficientle^ both in 
course content and in teaching method- 
ology» as well as by inadequate teaching 
conditions in the public schools. Secon- 
dary school science teachers appear 
better px^pzx^<i ^decrease in number of 
teachers without a college degree, large 
number of .NSF institute participants), 
younger (25 percent of the science 
teachers sampled in the OSU study had 
been teaching four years or less), and 
relatiyely sati§fied with the career they 
chose. When^unior high school science 
teachers are' considered as a separate 
subgroup of secondary school science 
teachers^ these people {on the whole) 
lack depth in more than one area of sci- 
ence. Yet. many fill general science 
teaching assignments (whii::h assume 
both breadth and depth). Junior high ^ 
school science teachers are less satis- 
fied with the science curricula available,- 
considering them less relevant to their 
pupils than they could be* They also ex- 
* press dissatisfaction with teaching con- . 
ditjons in terms of classroom facilities, 
equipment and storage space. 

Inservice Science Teacher Education: 
Research 

Again, most of the research literature 
relative to inservice science teacher 
education is of the doctoral dissertation 
vaViety. The Viticisms identified eartier 
m this report hold true for research on 
inservice education as well as for pre- • 
service education. Reports of research 
abput ins^ervice programs were often ^ 
lacking in sufficieat detail to ensure re- 
plication, if this should be d^ired. 

Despite all of the reports of^ NSF 
teacher education efforts. Welch in a. 
1976 article in Science EdacBtion stated 
that no careful study of the influjence of • 
, the NSF curriculum projects on teacher 
education had been made. Nor has the 
influence of NSF material on te'ache^ 
and teaching been investigated. There . 
also appears to be a need for the sys- 
tematic study of success m achievmg the 
general goals of the, improvement of 
education for careers in science a^d the 
development of scientific literacy, ac- 
cording to Welch. 

Sorne research has been done relative 
to the influence of insen/ice programs 
involving use of science curriculum pro- 
lect material and teacher behavior. 
There have been inconsistent findings at 
the secondary school level. However, at 
the elementary school level, there gen- 
erally was an increase in student activity ^ 
accompanied by an increase in teacher' 



procedural statements, (These findings/ 
and others, are contained in the 1973 
AETS-ERIC Review of Research on 
Teacher Behavior.) Both the 1970 and 
1973 NARST-ERIC Reviews of Research 
contain positive findings relative to 
educating teachers to use curriculum 
project materials. 

Science Teaching Today 

The need for inservice education con- 
tinues. Teachers have expressed needs 
for help in motivating students* in indi- . 
vidualizing materials for instruction^nd 
in the use of problem solving and deci- 
sion making strategies, to name a few 
expressed needs. Information process- 
ing skills are needed by teachers to cope 
with the ever-increasing amount of sci- 
ence knowledge as well as methods for 
helping their students process informa- 
tion. If teachem are better prepared in 
their content area and more skitled In 
teaching techniques^and strategies, they 
sljould be abl^ to better promote student 
learning. 

Science teachers in the 1970s are 
faced by public demands for accounta-' 
^ bility. for a return to tfee basics {i^hatever 
"'^basics" is defined yo mean), and for im- 
provement of test results reported by the. 
National Assessment of Educational 
Progress (NAEP). Through NAEP Efforts, 
science knowledge was tested in 1969- 
70 and in 1 972-73. When data from these 
two rounds of testing were compared, 
there appeared to be cause for.concern. 
The NAEP scores showed that {1) ap; ^ 
proximately 65»O0O fewer 9-year-olds na- ^ 
tionally could answer typical scierice 
questions in 1973 than in 1970, (2) ap- , 
proximately 70.00Q fewer 12-year-olds - 
could respond satisfactorily to typical * 
science questions in 1973 than in 1969. 
and (3) approximately 80.000 fewer 17- 
year-olds could answer science * 
tior^ correctly in 1973 than in 1969. ; 

What has caused this drop in student 
learning ?-ls it more apparent than real? 
* Opiniona appear mixed. A'seminar 
sponsored by the Thomas Alva Edison 
Foundation and the Institute for De- 
velopment of Educational Agtivilies* Inc. 
(UDIEJAl resulted in a publictition which 
identified. 20 possible causes for the 
drop 1?i learning. Seminar participants. 

f t the responsibility for this decline 
ould. not be assumed by teachers 
'alone but that it should be shared by 
parents, .courts. legislatocs» bureaucrats, 
•and school administrators. 

A more recent explanation fqr the ap- 
parent phenomenon of declining test 
scores was presented at the 1977 meet- 
ing of the l^tiona! Science Teachers As- 
sociation. In a paper presented there. 
Welch identified several possible expla- 
nations: {1) invalid tests. ^2) failure of 
schools to do their job properly. (3) out- 
of-school influences, (4) less time sp^t 



on science* and (5) reduction in intelli- 
gence related to genetic factors and In* 
creasing family size. However, Welch 
suggest€td, the drop in test scores may 
be due tojan increase in the affective 
outcoqnes of schooling. Using data from 
350 science classes to support his 
hypothesis, Welch reported that in 1972 
and 1976 pupils were tested with the 
Welch Science Process* Inventory and 
the Test of Achievement in Science, a 
test composed of HAEP items. Also/ 
8,000 pupils completed -two affective" 
measures: Scien<]e Attitude Inventory 
and Learning*^ Environmentat 
Inventory-Satisfaction. Statistically 'sig- 
nificant declines on the achievement ^ 
test and the proce.ss inventory were 
found. However, stgnificant gains on 
measures of class satisfaction and sci- ' 
ence attitude were also identified.- 
Perhaps, while students may be learning 
less science, they are enjoying it mor4. 

Controlling and 
Financing Education 

Contrqiing Education * ^ * 

School poticies are shaped by many 
forces. Between 1955 and 1976 the state 
governments have -expanded their ac- 
tivities in the number of ^functions in 
which they are involved in school struc- 
tural organisation, finance* curriculum 
and instruction. The influence of the 
state governments oo science education 
has mcreased since 1955, due to regula- 
tions both related to science and not re- ♦ 
lated to science. Both types of regula- 
tions can provide* positive o( nejative^ 
influences on science education- 
Policies regarding school size and 
school consolidation, the scliool cur- 
riculum, certification, selection and pur- 
chase of textbpoks and other instruc- 
tional materials, any minimum com- 
petencies and accountability are all di- 
rectly related to science teaching. In ad- 
dition, policies regarding equality of 
educational opportunity for minority 
groups and for the handicapped also in- 
fluence how science is taught. 

In recent years the number of legisla- 
tion and regulation items that relate to 
schools has increased. While funds have 
been provided by states for some of 
these tTequirernents. in other cases no 
monies have been allocated. Passage of 
legislation or regulations without funds 
IS frequently an action influencing cur- 
riculum. State governments differ mar- 
kedly m the types and*"extent of influence 
they exe^ on elementary and secondary 
education. Regional patterns of inftu- 
ence also exist. Data examined for the 
literatui'e review suggest the role of the 
state in science education is more im- 
portant than commonly thought and the 
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influence' of the state appears to be 
growing.' * ' 

Financing Education 

* When data related to school reveMe 
sources wer^ consider^, three patterns 
were idemified: (1) mcVeas^ing support 
from tfie federal government beginning 
prirnarily in the late 1950*$ and extend- 
mg through 1965-66; (2) the percentage 
of state support has not sHown asip^Uar 
increase since the late I950*s, although 
the last three years suggest some i^ssi- 
ble change; and (3) the percentage of 
local 'support has shdwn a 'general der 
tline. 

^ State data for 1 973-74 show that states 
differ substantially both on their sources 
of 4unds per pupW and the revenue and 
expenditures per pupil. Differences also\ 
exist among the many communities 
"Within a State. These differences have 
marked effects on science programs. 

Since the late 1950*s it appeap^at 
categorical state fundi^ave fre<Jueriyy 
foUov/ed the pattern of feden&l funds. 
The present stage of federal/participa- 
tion in education began after Wortd War 
II, From'1 945-1952 funding v/as primarily 
to aid veterans inj^btainifig ^n educa- 
tion. During the last tv/enty to tv/enty-f ive 
years funding patterns have changed to 
support programs which irvfluence 
elementary and secondary' education. 
Such activities as the National Science 
Foundation's teacher institute program;^ 
and course cdnient improvement pro- 
jects are obvious. Also jnf4uential are the 
' NationaJ Defense^ducation Act of 1958. 
the Vocational Education Act of 1963. 
ahe Economic Opportun,ity Act of 1964. 
and the Elem^tary and Secondary Edu- 
catioT* Act of 1965. * I 
Vrhere was growing federal support in 
total doHars for science education from* 
the late 1950 s thrmigh 1968. Beginning 
in 1964-65. federlf legislation* stressed 
the disadvantaged, career and voca- 
tional education, equality of educational 
opportunity., bilingual education and 
other activities^ In some instances fed- 
eral program,s required matching money 
from local scholls. This sometimes re- 
sulted in reallocation of funds with less 
money bding allotted to science educa- 
, tion. Another result was the discon- 
tinuance of special programs when fed- 
eral support was no longer available. 
Since 1968. the financial assistance 
priorities established by federal pro- 
grams and followed b^p" ^states and most 
local schools have placed less emphasis 
on support* for science edu'cation. This 
change is also reflected in thelact that 
science IS seldom included in the first 
evaluation efforts of ^ those states in- 
volved in the minimum comp^ency (for 
pfomotion. graduation) movement. 

When school funding is considered, 
both block aid and categoncal aid are 



apparent. If the purpos^ of the funding is 
* to allow the schools to use funds in ways ^ 
determined i by thero, block aid allows 
these decisions to be made by the state 
orlocal unit. If the purpose of thV fund| 
IS to accomplish a defined objective, the 
use of cafegorical aidjs more likely to be 
, successful. A revi^w*of recei^ funding 
legislation indicates a reduction of 
categorical federal aid for saience edu- 
cation ^ince the late 1960's, Oased.on 
past patterns of state and fecleraf fund- . 
ing. it is not likelyahat many states will 
give science a high priority if federal 
legislation do^es-not» 

The pattern of support for public 
schools indiqates a general decline in 
the percentage of local revenue support 
for local schools. The problems which 
" result have been documented in many 
^ reports and publications: inequality of 
tax base, differences in percentages of 
homes with school-age chHdr?Pi in vari- 
ous communities*, differences in it^- 
creases or decreases of student enroll- 
ment during a fiscal year, differences in ^ 
educational needs and problems in dif- 
ferent oorrimunities, among many prob- 
lems. From analyses of soHobI financing, 
schools that currently have a low tax 
base per pupil and that depend heavily 
on iQcal revenue will be most subject to 
problems previously described. 

With the increasing mobility of -the 
American population, especially within * 
the states, jncrea^sed state support of 
schools for the educational program 
needs to be carefully examined. Frustra- 
tion of local reform efforts is high. KHajor 
reform efforts may have to be ac- 
complished at the state level.' • 

Cost Effectiveness of Science Instruc- 

Very few studies related to the cost 
^ effectiveness of science programs^^^ere 
' foundln the literature. Analyses of local 
school budget summaries for 11 states 
showed the major costs to a^chool to be 
(1) teacher salaries,* (2) building con- 
^ struction payments. (3) building opera- 
tion and maintenance, (4) transporta- 
> tion. {5) administrative and staff ISIanes* 
and (6) instructional materials and 
supplies. Teacher salaries are usually 
the major cost variable and are affected 
by (1) pupiMeacher ratio (2) teacher s 
step on the salary schedule, and (3) 
amount of teacj^-er and staff time re- 
quired for iYistruction and planning 
Most of the studies *^rt:Sly zed involved 
only a few teachers and seldom mclud^d 
information regarding salaries.^ * 

Instructional material costs represent 
a very small percentage of most school 
budgets The amount is surprising, con- 
sidering the investment \f\ the oth^er five 
.areas listed previously To demonstrate 
any substantial cost effectiveness of one 
successful program over another would 



require ma?lf|5ulatlon of staffing patterns 
and/or byUding use. Such research is * 
needed> Cuf rent technology can proyide 
instructional alternatives not available in 
the 1950'sand 1960V 

Needs Ass9ssment 
Efforts ' 

When literature for th^s section of the 
report' was considered both general 
^educational- n^ds and needs specif- 
ic^y related \p science eduqation were 
considered, documents that were na- 
tional in scppe as well as those of a more 
regional or s'tate-wide focus were in- 
^eluded m the/eview. 

Needs: General Education 

major need, identified i,n nearly every 
pertinent document reviewed, was for 
improved financing of education. Basic 
skiUs,, particularly including reading, 
mathematics, communication and lan- 
guage arts skills, and fundamental 

-knowledge in such areas as science, so-^ 
cial science, and other discipline areas/ 
were^mong the top needs identified in a 
majority of^he oases. Equal educational 
opportunity for fernales. blacl:s, Indians, 
persons of Hispaffic origin, migrants, 
inner City^studervts, rural students, and 
bilingual students was identffied as a 
ma)or need. 

Within the last decade, concern has 
increased for acaountability in educa* 

' tion. This irtcludos both accountability 
for learnfng {such as performance con- 
tracting, competer^y-based education, 
and minimum performance require- 
ments for graduation^ and program 
management (such as PPBS, manage- 
ment by objectives, ^management infor- 
mation systems* and school consplida- 
tion and reorganization). Concern for 
vocational or career skills and knowh 
e<Jge has become increasingly impor- 
tant. 

Life-long teaming is also of increasing 
importance at the state level. This im- 
plies educational concerns beyond the 
level currently seen as the limit for for- ^ 
mat education. 

Desegregation aod related educa- 
tional problems* including financing, isa 
concern in many school systems. Con- 
cern for exceptional children and for 
special education, especially reflecting 
'the needs of the handicapped; con- 
tinues. There appears to be some in- 
crease in concern for the gifted stu- 
dents. 

A number of schools indicated con- 
cern for programs to decrease the 
number of students dropping out of 
school. Dealing with the student as an 
individual, in terms of developing a posi- 
tive self-image and also in individualiz- 
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ing instruction, is of increasing impor- 
tance. Increasing problems with dtscip* 
line and student management are re- 
flected in many publications. Discipline 
was listed as one of three major prob- 
lems of education in the Third Annual 
Report of the National Council of Educa- 
tional Research, in EducBtiona! 'Re- 
tBBrch: Omits Oppgrtunities, a 1 977 
publication. This concern has been ex- 
pressed in the literature prior to 1977, 
however. Frequently concern fQr discip- 
line i^linked with concern for the poorly 
motivated student. 

Concern for health and physical fit- 
ness appears to be an area that has re- 
eerved attention by the states. The need 
•for knowledge about health and health 
science topics has long been reflected in 
the science curriculum. Some of the re- 
cent science programs such as Human 
Sciences and Me Now reflect the in- 
creased attention to health, indicated as 
a need lor education m general* 

The needs briefly discussed here by no 
means constitute an exhaustive lifting. 
Those needs focused on in the !iter|iture 
review were those appearing often and 
in a variety of sources and were assumed 
to represent the needs that appear to be 
those most urgently denr^anding atten- 
tion. The needs of^education are a, subset >^ 
of the needs of society. To study these ^ 
a task xyf extreme complexity. W 

Needs: Science Education 

If the needs of education are a subset 
of the needs of society, then the needs of 
science education are a subset of the 
needs of education. Again; those which, 
appear most critical, based on the litera- 
ture review, will be discussed here, 
These needs for science education have 
been derived^rom legislation, from state 
educational policy guidelines* from re- 
ports of committees and conferences, 
from research studies and surveys, and, 
in some instances, from the broader 
educational needs identified earlier. 

Stabilized and improved funding is a 
critical need in science education. The 
implications of decreased funding tbr 
science education are not yet, for the 
most part, well-documented in the litera- 



ture. Discussions with personnel in vari- 
ous state departments of education re- 
vealed several problems stemming f rom 
reduced finances. First, and probably 
most critical, was the assignment of 
teachei^ to second and third teaching 
areas, either in addition to or instead of, 
their assignment to major areas of 
specialization. Such a situation would 
probably lead to lowered educational 
quality due to less-than-adequate 
teacher backgrounds/ Second, in- 
creased class size has resulted from de- 
creased finances. This^ poses a problem 
with safety in the science classroom, 
particularly if laboratory instruction is 
involved. Thirjjf^duced funds available 
for purchasintg equipment, materials* 
and supplies affects the quality of the 
science program. Teachers have ex- 
pressed increasing concern for the 
availability of lower-cost materials and 
for incregised inservrce education as 
y^udgets decrease. 

Another problem involves small, rural 
schools and large urban school systems 
competing for the same basis for fund- 
ing when they have quite dissimilar prob- 
lems. Small schools, due to limited 
numbers of teachers as well as of stu- 
dents, typically offer fewer program al- 
ternatives than do large systems. In 
times of reduced budgets small schools " 
may be disproportionately affected by 
losing some of the options they once 
had. 

Yet another budgetary problem at the 
state level has resulted in the trend to 
eliminate many supervisory positions in 
the content areas and of altered assign- 
ments for state department of education 
personn^. State-level supervisors are 
now often operatmg out of their areas of 
specialization or, in some instances, 
generalists are now attempting to pro- 
vide service in specialized areas. 

The problem of funding for science 
education does not appear to be one that 
wi^f be solved simply by channeling 
money into the educational system. An 
effective approach might be to establish 
the priorities or objectives for science 
education and then to fund the program 
accordingly. In trying to accomplish 
specific objectives, funding by categon- 
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cal programs appears to be more effec- 
tive than funding by block grants. 

The objectives for science education 
have remained relatively stable over the 
past twenty years » The basic and pon- 
tinuing need for science educatiori ap- 
pears to be for curricula that include (1) 
facts, concepts, and principles; (2) in- 
quiry and investigative processes; <3) 
some emphasi s on the interaction of sci- 
ence and society; (4) the development of 
appreciations and attitudes favorable to 
science; (S) career knowledge and 
awareness relative to science;, and (6) 
relationships of self and environment* 

Science curricula and instructional 
materials are needed that are more flexi- 
ble, are^appropriate for a wider range of 
student abilities, and that reflect emerg- 
ing societal concerns. 

To re-emphasize a concern expressed 
earlier in this literature review, there is a 
need ,for irnproved inservice educajion 
for science jjtfeachers. From a rev^vj^of 
the fiteratuii, it is clear that the n^^ for 
inservice educatioo exists. What does 
not exist is complete agreement on what 
needs should be met by inservice pro- 
gram and how the programs should be 
constructed. 

Continuing research in science edu- 
cation is vitally needed. Research which 
results in the identification of strategies 
that facilitate teaching or learning is 
needed, as is the application of research 
findings to teaching and learning. Be- 
cause of the increasingly strong concern 
about declining achievement in science, 
as in other areas, research is needed 
which deals with some combination of 
factors identified as influencing this de- 
cline in scores. Regression analysis in 
which the ampunt of variance attributa- 
ble to certain factors can be determined 
should be considered, to avoid unduly 
crediting or disregarding possible con- 
tnbuting elements. Also, care must be 
taken in interpreting existing research 
which does not indicate the amount of^ 
variance accounted for by reported fac- 
tors. 

Equally important, the results of re- 
search in science education must be 
communicated to classroom practition- 
ers if research is ever going to improve 
classroom instruction. Some successful 
ongoing mechanism{s) for this com- 
munication should be developed and 
put ir^to action 
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Summary .of NSF Uteratwe Review in Mathematics Education 



This second issue of the ERIC-SMEAC 
newsletter is focused qn the review of 
literature related to mathematics educa- 
tion which was a pa(rt of one of the three 
large-scale stuc^'ies funded by the Na- 
tional .Science Foundation. For those 
readers who might not have received the 
previous issue of this newstetter. the 
studies were (1) a nationwide survey of 
the public schools, coordinated by Iris 
Weis^, Research Triangle Institute. 
North Carolina; (2) a series of case 
studies of public schools and the com- 
munities they serve, conducted by 
Rpbert Stake and Jack Easley at the Uni- 
versity of lllinqts and others; and (3) a 
^ft^rature review covering the period 
195$»1975, conducted by personnel 
from the ERIC Qleannghouse for Sci- 
ence. Mathematics and Environmental 
Education and from the ERIC Cleaiin- 
ghouse for Social Studies/Social Sci- 
ence Education, ? ^ 

The purposes of the literature review 
were (1) to review, analyze, and sum- 
marize appropriate literature related to 
pre-coMege science mstruction (for 
' science/* read also mathematics and 
social science), to science teacher edu- 
cation, and to needs assessment efforts: 
and (2) to identify trends and patterns in 
the preparation of sctence teachers, 
teaching practices, curriculum materi- 
als, and needs assessment m scrence 
education for this twenty-year period, 

The reviewers for the mathematics 
education poilion of the project (Manlyn 
N. Suydam and Alan Osborne) focused 
on two questions: (1) What were and are 
current practices m mathematics educa- 
tion for curriculum, instruction, teacher 
education, performance of learners, and 
needs assessments dunng the twenty 
year penod beginning m 1955? and (2) 
Was .the information about practices 
used or ignored in decision-making 
concerning policy in education during 
the twenty year penod'? 

T|i?o recent pu'blications had analysed 
asptcts of mathematics education: the 
1970 yearbook of the National Council of 
Teachers of Mathematics. A History of 
Mathematics Education in the United 
States and Canada, as a source of infor- 
mation about events and practices for 
O t two-thirds of the twenty year 
ERJ C and a 1975 report of the National 



Advisory Committee on Mathematics 
Education, Overview and Analysis of 
School Mathematics Grades con- 
taining extensive irrformation about 
more recent history in mathematics, 
education. Suydam and "Osborne 
searched for additional sourqes of in« 
formation that would complement and 
up-date these publicationSs. 

Three major themes vi ere treated in 
the mathematics education literature re- 
view: (1) The Sc/?oo/s— rorganizational,^ 
instructional and curricular patterns, as 
well as information concerning facilities, 
equipment, costs and student charac* 
teristics; (2) The Teac/?ers— presetvice 
and inservice educ^tion» as well as in- 
formation concerning background, 
competence and behaviors; and (3) 
Needs Assessment — planning docu- 
ments, systematic needs assessments, 
and progress assessments. Each theme 
served to organize a major section of the 
literature review. 

Existing Practices in Schools 

Practices m the schools were consid- > 
ered relative to an overview of activities 
in mathematics education during the 
past 20 years. This period has been one 
of continuing curriculum reform.' with 
mathematicians and educators working 
as a team. Extensive federal funding has 
occurred, with federal poticy increas- 
ingly affecting curricular development^ 
The roles of federal agencies (Nation^ 
Science Foundation, Office of Educa- 
tion, National Institute of Education) 
have changed as these agencies have 
assumed varying degrees of responsibil- 
ity for the cost of curriculum develop- 
ment and teacher retraining. During this 
period there has been a marked mcrease 
in research as well as in development 
efforts in mathematics educati«>n. There 
has been a concern for the mathematn 
icatty able, especially at the secondary 
level, as well as a concern for ttW^disad- 
vantaged. especially at the elertSentary 
level. * 

The need for curnculum reform has 
been generated by different factors at 
different points in time. In 1955 the inf- 
luential factors were public dissatisfac- 
tion with existmg curricular outcomes 
and concern from mathematicians and 
mathematics educators for curnculum 



reform. In 1965, important factors were 
the patterns of declining achievement 
scores, especially at the college entr- 
ance level, and pressures for accounta- 
bility. 

^ Organizationai patterns. Educators 
are concerned with meeting the needs of 

^ individual students and increasing 
achievement. Many approaches have 
been tjied (the use of mathematics spe- 
cialists in elementary schools, team 
teaching, open classrooms, alternative 
schools, etc.). However* a review of re- 
levant documents supports the finding 

- that/the graded, self-contained class- 
room at the elennentaffy-school tevef and 
the fixed-period schedule of the secon- 
dary school have remained the predom- 
inant patterns over the past 20 years, 

-Authors of reviews of research have* 
concluded that there appears to be no 
one organizational pattern which will in- 
crease student achievement in mat^- 
n^sftics. Good teachers can be effective 
regardless of the nature^ of the school 
organizational pattern. However,* re-^ 
searchers have given little attention to^ 
reasons why some teachers may be, 
mo re effective with one pattern than with 
another. 

Mathematics curriculum, content. As 
it is reflected in textbooks, curriculum 
guides, and descriptions of courses, the 
content of school mathematics curricula 
has ^changed over the past 20 years. In 
the 4lfementary school. *aritbmettC has 
^ivep way to^^mathematics * in a cur- 
. nculum^thai incorporates varying 
amounts of geometry', probability and 
statistics, functions, graphs, equations, 
inequalities, and algebraic properties of 
number systems. At the secondary level, 
a comparison of leading commercial 
texts revealed1?oih change in emphases 
and inclusion af new content. **Nevv 
math*\J]^$jjp,t^en a single phenome- 
non. It haS'^en series of developments 
that evolved and changed continuously. 

Initially, curriculum reform focused on 
Ihe college-bound student at the secon- 
dary school level, while most, early 
^^entary sohbol projects developed 
supplementary materials. Changes in in- 
tent accompanied changing needs. Em- 
phasis was placed on structure, rigorous 
deductive proof, exploratior^and correct 



terminology » with changes in sequence 
and inclusion of topicsMvlethodologicat 
emphasis was placed on developing un- 
derstanding. 

As reflected in print, the content df 
school mathematics curricula changed. 
However, white the number and variety 
of courses offered at the secondary 
school level increased, inclusion of 
"new math** content in the elementary 
school may be illusory/ - 

Curriculum guides vary in format and 
emphasis. They^have little variance in 
' Content, with the i mpact of the California 
'strands'* approach evident in many 
. guides, Behaviorally-stated objectives 
distinguished many 1965-1975 guides 
^ from earlier guides. The need to dis- 
seminate information to increase im- 
ptementatjon of new curncular ideas 
became apparent. 

Since 1966, data clearly indicate that 
enrollment in secondary school mathe- 
matrcs courses has increased, especially 
in advanced mathematics courses. 
Thus, more students are studying more 
^lathematics. A large percentage of stu- 
dents has studied materials developed 
by one or another of the curnculum re* 
form projects. Enrollment patterns seem 
relatively stable in the 1970*s, with con- 
^tinued small increases in advanced 
cour*ses and in basic or remedial math- 
ematics. 

Mathematics Instruction. Knowledge 
of what goes on in schools is limited. 
Few, studies have described the actual 
class situation. However, some gener- 
alizations can be made relati\^e to class' 
size, time allotment and use. teaching 
approaches » and the differentiation of 
instruction. 

Approximately 20 percent of \pB 
elementary school day is allocated to 
mathematics, with the number of mi- 
nutes increasing with grade level At the 
secondary school* level, approximately 
200-300 minutes per week are allocated 
to mathematics. A large portion of time is 
taken up by non-instructional activities 
(control, classroom routines, oth^r 
managerial duties). How time is used 
may be of more importance than how 
much time is available. Higher achieve- 
ment IS likely to result when more than 
half of the time is spent on developmen- 
tal activities. * 

Classrooms have changed little over 
the past 20 years, despite the' in- 
novations advocated. Predominant pat- 
. terns continue to be. instruction with 
total-class groups,, Jell-and-show fol- 
lowed by sea^^ork at the elementary 
school level; and homework-lecture- 
new homev/ork%t the secondary school 
level; and the use of a single textbook 
but few other materials. 

It appears that no one mode of instruc- 
tion can be considered ;best/ Meaning- 
ful instruction promotes achievement, 
9^^ention, and transfer^ — all accepted 
sL^o^ls of instfuction. Teachers believe 



that activity-oriented Instruction should 
be used. Few actually use it. 

Teachers 'frequently do not differ- 
entiate instructions They tend to gear in- 
struction to skills already achieved by 
their students. Various means can be 
used to differentiate instru'tetion.lnclud- 
ipg grouping for specific needs. How-^ 
ever, many teachers find it difficult to 
group for mathematics instruction. 

There is little evidence that self-paced 
programs for individuatteed instruction 
are any more effective than *^tradttionar\ 
instruction. Most low-ability pupitefind it 
difficult to function *^using self-paced 
programs. Such programs cost much 
more than traditional^ tnstaiction. The 
disadvantaged student can profit from 
special attention»^but suqh students dif- 
fer individually more than as a group. 

The needs of^the talented aretiot 
being well-served in the 1970's. Enrich- 
ment programs are especially needed 
for those in smaM schools. Advanced 
Placement serves the needs of those 
who are going touse mathefnatics better 
than it does the needs of thofee who are 
going to major in mathematics. The Ad- 
vanced Placement Program in mathe- 
matics requires that a school carefully 
^Sesign a currioulum^hat will accelerate 
studef^tS. Th^si^t successful .schools 
beginihe a^i^^leration process eariy in 
the junieffni^ school experience. The 
AP program does not work wejl in 
S4?hools which have designed a propram 
affording students AP opportuoitiesonly 
in thei&ast year or two of secondary 
school A 

• ^ 
Achievement evaluation. The role of 
evaluation continues to be important in 
the determination of educational policy. 
The scope and role of evaluation have 
greatly expanded during the 1955-1975 
period. Evaluation information is now 
expected to provide guidance for pro- 
grammatic decisions, whereas in 1955 
its primary use was m terms of standard- 
ized tests and decisions concerning in- 
dividual students. 

, Standardized tests have assumed in- 
creasing importance. Recognition that 
scores from tests are being misused has 
increased; many people still believe the 
important outcomes of schooling can be 
adequately appraised by achievement 
tests. The limitation of the us^.*of tests for 
developing instructional outcomes is 

^ being emphasized by many ieaders^ 
The greatest change in testing has 
been the increasing use of objective or 
criterion-referenced tests* such as be- 
havioral objectives that were em- 
phasized in the 1960 s. At that time 
(I960*s) behavioral ob|ectives were an 
issue. In the 1970 s there is less concern 
for the form of objectives and renewed 
concern for the intent of the objectives. 
Instructional objectives and test items 
compare favorably on content involving 

/ knowledge of computation, but not on 
content concerning geometry, mea- 



surement^ and 'other topics, Insuf f i ctent 
, attention has been given to the testing of 
higher-order objectives (e.g., problem 
solving or analytic thought). 

Student characteristics. Five charac-^^ 
teristics were identified as the foci for . 
discussion of relevant literature: ap- - 
titude, attitudes, self concept sex differ- 
ences, and socioeconomic status* Most 
of the research indicates that aptitude, 
as measured by intelligence* tests.^ts 
highly correlated with mathematics 
achievement There may be a general In-^ 
tellectual {a«or for ability in mathemat-' 
ics, but it is suggested^at mathematical 
ability consists of a number of factors, " . 
Prior experiences, verbal ability, reason- 
ing, and spatial ability are related to 
mathematical ability. The role of lan- 
guaqjfe, sex, age, and heredity needs 
fufther studyi 

Many people believe that mathematics 
is ^jsliked by most stwle'nts or, at the 
le^'t, istnot a favorite subject. However, 
research indicates that attitudes toward 
* mathematics anfe generally positive in 
..the elementary school and appear to 
peak at approximately age 12. Th^ is 
limited eyidence that ^ attitudes toward 
mathematics were slightly more favor- 
able* in the 1960*s than they were in the 
1950s, 

When reasons for liking or disliking 
mathematics are Considered, several 
studies link dislike to frustration with 
/word problems! possibilities of making 
mistakes, too many rule^and ** not being 
good at'* as reasons sjjpents identify for 
their feelings. Reasons for Hkiteg math- 
ematics include the idea that working 
with numbers is fun and presentsa chal- 
lenge, that mathematics is logical; and 
that there is need for mathematics in 
practical living. Attitudes toward matb- 
ematics may vary with sex (results are . 
not consistent). II there is a differehce in 
attitiide toward^ mathematics by boys 
and giris, this differenceV>an probably be 
attributed in large part to a societally- 
induced expectation. 

While mathematics educators and re- 
searchers believe that attitude toward 
mathematics is related to achievement 
in mathematics, there appears to be no • 
meaningful or significant relationship 
between the two. Whether self concept 
IS significantly related to mathematics 
achievement has not been definitively 
ascerfained. 

Sex-related. differences in mathemat- 
ics achievement are not universal across 
the factors rela^dijq mathematical abil- 
ity. Differences nY^ptitude and achieve- 
ment vary more with individuals than by 
sex^ Girls and boys at the eariy elemen- 
tary school level do not differ sigr«fi- 
cantly in mathematical achievement. In 
upper elementary and early high school 
yeai^. differences were not always appa- 
.rent. When differences did occur, they 



were likely to favor boys on high l^rel 
tasks and gWs on computation. No con- * 
cluslonsS^arding sex differ^qpes can 
be reached concerning secondary 
school studeots. Fewer girls take math- 
ematics, however. Socio-culturat factors 
appear to be involved. Societal expecta- 
tions; which have char^ged in the past 10 
yearsJnUerms of womer^^roles, do no^ 
seem to have producBd Cqanges at the 
secondary school ^eve^wH^re peer inter- 
relationships are very importafft. 

Socioeconomic factors appear to ac^ 
count fdr much of the variance In math- 
ematics achievement'. Evidence seems 
to indicate that socio-economic status 
and achievement in mathematics are 
correlated, but that school has little 
hope of narrowing the achievement dif- 
ferential between socio-economic 
levels. 

instructional materials. Textbooks, 
supplemented by workbooks and other 
materials for seatwork or homework, are 
heavily relied upon in mathematics 
teaching. The textbook is thj^ primary de- 
terminarvt of mathematics curricula; 
Many teachers use no instructional ma- 
terials except the textbook and th^ 
chalkboard. "^ i 

' About half the states have mandated 
texll>ook adbption lists, with more states 
having multiple text adoptions than was 
observable 20 years ago. However, a 
•single textbook^is still used in most \ 

classrooms. 

» »» ^ 

While there Is variance across 
te)«bopks §t the elementary school level* ^ 
the basic cpmpo^nents o| the cyrriculum 
have become standardized, so that the 
variance is largely m terms of amount of 

>space allocated to a topic, approach, 
^nd design. At the secondary school 
level, ii^ider varianQe^is 'obvious as- the 
type of course varies. Teachers tend to- 
follow the textbook closely with xegard 
to content selection and sequencing, 
though they [r\By skip or ignore compo- 
nents which they do not consider essen- 
tial. Supporting the contention that the^ 

- textbook inftueoces what is learned is a 
report by Begle.^&ublished in 1973» iden- 
tifying different patterns of achievement ^ 
associated with the use of diffe/ervt^ 
textbooks. 

Readabijity ijas been of specific con- 
cern for at le^istl 0 years when textbook 
selection is considered. Between 1955 
a*KJ 1964, the total vocabulary load in 
elementary school textbooks was re- 
ported to have increased by more than . 
40 percent. Some textbooks and project 
material^ have b^en revised to prepare 
versions wijh more appropriate vocabu- 
lary and reading levels. The incorpora- 
tion of research findings in textbook . 
content has also been considered. When 
recommendations were clear, concise 
anH i^vact. they were Incorporated into 
gp^QBXtbooks* within five years. Since 



the late ,t950's §ome ideas have ap* 
peared in the majority .of textbooks In 
less than five yeai^. * 

Mu^:h discussion vvjas focused, on pro- 
grammed instructiob in the late I950*s 
and into tbee^rly t960's, based primarily 
on the idea that programmed Instruction 
would allow each pupil to progress at 
his/her own pace. The use of pro- 
grammed instruction may save time in 
achieving specific goals but it is unclear 
whether pupils actually progress at indi- 
vidual rates. 

\Vhen the use of manipujatlve materi- 
als is considered, severarlindings are 
obvious. In*1955, the primary g,rade 
teacher was more liK^ly to use manipula- 
tive materials than were teachers at 
oth^r levels. In the 1960's emphasis on 
the use of manipulative materials at all 
levels was emphasized. However," th^ 
1955 pattern continues to be found in 
1977 — the primary grade teacher is still 
most Ijicely to use materials, Uttle use is 
reported at other levels. Although use of 
manipulative materials decreases as 
grade level Increases, the use <rf sOch * 
materials appears to be effective with 
certain content at all age levels and with 
allHypes of children. ^ 

In 1955, schools and computers were . 
considered separate entities. Availability ^ 
and cost prohibited a merger. In the early ^ 
1960*s some schools bought or leased 
computers, pr computer time, us^Hyfbr r 
adminrstrative purposes, and eventually, 

' for mathematics instruction. Sinc^'l970 
the fraction of secondary schools Veport* 
ing some computing activity has steadily 
increased, from 34.4 perce^]^in^1970 to 
5^.2 percent in 1975. Mathematics das- 

-ses used the computer most frequently, 
although the percentage dropped from 
4s.7 percent to 43.2 percent. The prob- 
lem^sofving giode was the most widely 
used, followed by simulation and then 
tutorial CAI. ^ 

' When stildies on the effectiveness of 
the use of computers were reviewed, re- 
sults were, in general equivocal. Higher 
general achi§\^ement was not a foregone 
outcoifne of the use' of computers^ but 
they did aid .in promoting problem- 
solving achievement. A review of studies 
related to drill- and- practice programs 
using CAI provided evidence that higher 
achievement could be anticipated when 
CAI was used to augment regular in- 
' struction. . 

Another instructional tool is. the 
hand-held calculator which has been on 
the market since the eariy'1970*s. The 
calciftStor, which decreased in price in 
1975. has ttie potential to change the 
curricular focus on computation. .^J(Jriti- 
cal ahalysis of the literature related to 
hand-held calculators has resultedin the 
identiflcatidn of reasons for, and 
against, their use^. * . ^ 

* Frequently cited reasons iot using" ^ 
calculatoi^ included: aid in compi4a- 

1 O 



tion; facilitation of .understanding and 
concept denalopment; lessening^of the 
need for memorization; help in problem 
solving; motivation; aid in exploring, 
understanding, and learning algorithmic " 
processes: and the fact that hand-held 
calculators exist and are appearing In 
the hands of increasing numbers of stu^- 
dents. ' ^ - 

The most frequently cited reasons foi^ 
not using calculators were that: they 
could be used as substitutes for develop- 
ing computational skills, they were Tiot 
available to all, and they might give a* 
false impression of what mathematics Is. 
The first concern was expressed. most 
frequently by parents and other mem- 
bers of the public. Few educators, how- 
ever, believed that children should use 
calcul^ators. in* place learning basic 
matltematical ^skills: 

How extensively the calculatorVill in- 
fluence ^the mathematics curriculum is 
unclear.* 'Conflict is obvious between 
those Who see computational skills as 
,the most vital task for mathematics 
teachers and thos^*who see the cal- 
culator allowing a change in dti^ection — 
a change feasible for the first time in 
history, In'the past th^ee years,' opinions 
ha^ changed. Itie calculator is being 
used with increas1n0frequency, but the 
curripulum has not changed mtic^^abty. 
Both short- and long-term rasfatfch and 
curriculym development n^edto be un- 
dertaken, in addition to leac'her-training^ 
efforts. ^ ..." 

insfruclional co^s: Although it Is vir- 
tually impossibl^ibolieterjrnine the actual 
amount oi%iop^ spent for education 
(because vfi:frfferent figures and differ- 
ent base^4nere Is littl^dbubt that both 
the costs of instruction and the amounts 
allocated to instruction have increased 
since 1955, over and above the inflation 
rate. For at least 15 years, education 
has been the largest Item in the budgets 
of most state and local government. The 
amount of federal funding for education 
has increased dramatically! 

The amount of money devoted to 
mathematics instruction' is difficult to 
determine ; 18 to 20 percent seems plaus- 
ible but cannot be verified from available 
data. The amount of money spent per 
pupil has not been4pund to be signifi- 
cantly related to achievement in mathe- 
matics in mo^t studies. There are indica- 
tions that Socioeconomic factors out- 
side the control of the school exert ^ a 
greater, influence. 

Assessments of the impact of federal 
funding show an increased emphasis, 
since 1968, on the evaluation of federally 
funded projects. The reports from those 
receiving funds almost invariably indi-* 
cate that they feel the funded activity was 
successful. In few cases.were there hard 
data or a controlled research design. 
Evaluation from outside reviewers rarely 
indicated the degree of success those 
involved in a project or activity repl^led. 



- Federal policies which conflict with 
local priorities were not^ijkely to be fully 
^ implememed. Federal policy on evaluar 
tion of funding effort's can be 
plernented when public 'opinion coin- 
cides with federal need. 

fecisttnrg .f^ractices and Procedures 
^ In Teacher Education 

Changes in the^ature and'quaUt^^'of 
' preservice and Jn^service education for 
. both elementafy*and secondary school 
maf hematics" teachers ha?evtakerf place 
during y^ei95^'1 975 period. Ouri^ig the 
f955-1 965 period in-serVice eduction 
was the focus of attention J3(nd action. 
^ The attentions accofde^" ib-service 
. " teacher edjitjatioh was so consuming 
that th€r maK>"tys. of conclusions to be 
' made^'about preservice education are in- 
ferential, an4 based'on information coK 
\ lected relative <o>n-service needs.. 

Discussion sections related to teacher 
" education were^rouped by ten-year 
periods (1955-1^ and lOeS-ISTS), but 
som^ generalizations can be made 
which Span the twenty-year period. The 
mathematical background of students 
completing preservice programs for 
elementary and secondary school 
tWchers increased significantly during 
the^two decades, with the character of 
that mathematical experience reflecting 
.the^^current curricula in the public 
* schools. Teachers are acquiring a sec- 
ond professional degree in greater per- 
centages and at an earlier age than ever 
before. 

t ^ The history of tn-seivice education, 
especially at the secondary school level, 
. during the 1955-65 era is highly related 
to the history of the National Science 
Foundation's devetopmenJ of in-service 
programs. The NSF Institutes reached 
'an estimated 35 percent of the mathe- 
matics and science teachers. The mas- 
sive sponsorship and support of in- 
ser%^ice education provided by the fed- 
eral government during the 195P s and 
1960 s changed ihe expectations of 
teachers about in*service education. !n- 
sen/ice education as supported by NSF 
had paid teachers' fees and living ex- 
. penses. The mathematics and methods 
were "packaged'* for the teacher by the 
institution of higher education providing 
the NSF institute. Institute programs 
were primarily disciplinary in orientation 
(a typical summer institute was about 80 
percent mathematics and 20 percent 
leaching methods). This situation had 
several consequences: teachers, accus- 
tomed to having work prepackaged by 
an institution of higher education, 
lacked skills for identifying needs and 
planning in-sen/ice to fit those instruc- 
tional and curricular heeds. They came 
to expect that not only would in-service 
work be designed for them but. it would 
be provided and paid for by someone 
other than the teacher or the school sys- 
jem. 
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During 196*2-1965, the three pea-k 
years of financial'support. the level of 
federal investment in in-service educa- 
tion was approximately $37,000,000 per 
^^ear (equivalentjo approximately 70 mil- 
^Yion dollars in 1975 doftarsj. Hov^fever, in 
1 975, no funds wete available for teacher 
institutes fqr the coming year. Teachers' ^ 
expectations and attitudes about in- 
service education, built over a twenty-* 

* year period, w^re upset as were the roles 
aVid functions that sch^ot systeims and 
.institutions of higher education had es-r; 
^ tablished. For a period of time this 

* traumatized the mathematics education 
in-servi$:e* effort. T 

However, teachers want In-seryice^ 
education. They prefer that it be*related 
to pvogrammatic-and instructional 
needs In their schools. Teachers also 
' prefer in-service education that is 
neither purely ^nathematjcal nor puVely 
methodoldgicaK Leadership at the local 
t^chool level can appreciably^chan^ the 
character qf in-service education^ and 
teachers' perception qf its worth. 

Information gained from an tri-service 
Project of the National Council of ' 
Teachers of Mathematics indicates that 
the critical factor in determining 
teachers', perceptions of the effective- 
ness of in-service education is the extent 
to which planning is participatory. If 
teachers' judgments of need are incor" 
porated into planning a program fitting 
their ourriqulum ancL their instruction, 
they v^ere significantly more likely to feel 
their in-service experiences were satisfy- 
ing. 

The majority of ^ementaty and sec- 
onrdary school mathematics teachers 
who responded to the In-service Project 
survey indicated that topics of a purely 
mathematical natdre were not as popu- 
lar as those incorporating aspects of the 
teaching and learning ef mathematics." 
Teachers prefer released time for in- 
service activities, but only 44 percent of 
the elementary respondents and 39 per 
cent of the secondary respondents^re- 
ported that their schools c^n or do pro- 
vide this. 

Many teachers attain their second de- 
gree before they have had 10 years of 
teaching experience and indicate a 
strong perception of need for further in- 
service activities throughout their re- 
maining 25 to 35 years in the teaching 
profession. However, little evidence 
exists that in-service education makes a 
difference^in children s learning. Studies 
addressing this problem are few and far 
between. Research evidence is, how- 
ever, supportive of in-service educattoB*. 
- makiipjg a difference to teacher* content 
backgrounds. 

Competence of teachers, when asses- 
sed in terms of promoting mathematical 
growth in their students, is apparently 
related to a complex interaction of an 
assortment of factors rather than.-being 
simply related to a limited numbeir of fac- 
tors in linear combination. MaA^ernatical 
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background and attitude toward math- 
' ematics as characteristic^ of teachers do 
^ not accourit for a substantial amount of 
the variance in the performance o6the 
^^teSich#rs* students. - y 

When preservice teacher education js ^ 
considered, five major developments o| 
the 1 965-1 975 period are obvious: {1 ) an 
ihcreasfe in rnathen\atics requirements ; 
. forsepondary and elementary programs; 
{2) competency-basefi teacher educa- 
tion, (3) an increase in the amount of 
pre-student teaching field experience, « 
' (4) the incorporation otan erp-phasjs onr 
laboratory and/or activity^ le^rniog'^ into 
the teacher education propram, and (5) 
the supply and demand factors in the 
prospective teacher population. . 

Competency-based t^actjer education 
^ does ^^ot aj^pear to be a significarrt factor . 
of sustamed, impact on teacher- 4dufca- 
tion prograrrxs. at least tor the -immediate * 
futur^. Computer literacy arid the back- 
grotihd to use the cctmputer in the teach- , 
"5iog of mathematics is not a component- 
of certification requlremehts in rriost 
states.or it) the institutions that prepare ^ 
teachers. 

The* most significant trepd in teacher 
education at the presejTvice level is tbe- 
move toward incorporating pre-student 
teaching field experience in mathemat- 
ics education as a major modification in 
program design. This trend is being ac- ^ 
' complished because it seems * 'sensible" 
rath,er than because tt^ effects on the 
prospective teacher are known or ver- 
ified. Few studies in this area have been 
reported. Almost no direct evidence of 
the effects of earty experience in the 
schools or of what, or how, it contributes 
to a total program in teacher education 
is available. It is not known what consti- * 
tutes sound pre-student teaching field 
experience or what doe« not. This is a 
major area for ilreeded research in math- 
ematics teacher education since cost 
figures for such programs are appreci- ^ 
ably higher than for traditior^al teacher 
education programs. 

There is a significant trend toward in- 
cluding laboratory or activity learning 
Emphases in both the mathematical and 
the rhethodological phases of prospec- 
tive elementary teachers' academic pre- 
paration for teaching. This trend is re- 
lated to another development- the mte- 
gratton of the mathematics and methods 
course content. The impetus for this de- 
velopment stems from the belief that 
teachers teacKas they were taught. The 
need f o r better worki ng relationships be-* 
^ tween mathematics departments and 
methods teachers in education faculties 
keeps such integration from being label- 
led as a trend. 

Between f955 and 1965 there was a 
shortage of teachers> During the 1965- 
1975 penod, the supply factor ihanged 
markedly However, evidence suggests 
that the oversupp^y of secondary 



teachers in particular may^rapidly give 
way to undersupply in the near future. 
Sigfuificantly fewer freshman-level stu- 
dents are indicating teaching as a career 
choice. There are no projections of 
teacher supply and demand factors that 
are specific to secondary school math- 
ematics. 

The reviewers found no firm data con- 
cerning the number of mathematics 
teachers sers^ing in the schoofs at the 
1^ secondary level nor how mar\y^ under- 
* graduate majors in mathematical sci- 
ences were certified for teaching/Sup- 
pty and deniand data for secondary 
mathematics teachers appeared to be 
nonexistent. 

. Needs Assessment: 
Mathematlcs.Education 

jn*1955 needs assessments were con- 

* ducted, largely in ari informal'rhatter. 
Needs were assessed if> terms of a par- 

* ticular purp'ose. used for that, purpose^ 
• and not fecessarHy pres0fved-9nce the 
^ purpose had been achieved. Reflections 

'of" needs were evident in a variety of^ 
> soOrces> including journal articles, con- 
,ference reports,* legislation, committee 
, r*ecomm%ndation, guidelines; trend 
. ^analyses, and achievement test data. 
For purposes of t-he review, a differ- 
entiation was made between ' needs as- 
sessment ^ and progress assessment/' 
"Needs assessment'* was used to refer 
" to literature uwolvmg *goals; ''progress 
assessment/^to that referring to 
achievement and other status t^st data. 
Within each of these divisions, studies 
and other documents were classified as 
relating to natioh^il concerns or to state 
concerns. 

Needs assessment: national con- 
cerns. Needs which* have been re- 
peatedly discussed and oted include the 
need to: (1) examme mathematical goals 
m relation to societal needs; (2) examine 
\ implications of technology, including 
computers and calculators; (3) establish 
minimal competencteg^ {as a basis fbr 
accountability); (A) restructure the cur- 
riculum (to resequence, expend, enrrch 
or one or another specific purpose); (5)" 
increase attention to applications, statis- 
tics and probability, problem solving, the 
metnc system, and basic mathematical 
skills. (5) provide for individual needs, 
particularly of less-abl^ pupils and the 
talented. (7) improve articulation of 
mathematics with other subjects and 
across grades; (8) conduct research on 
the learning of mathematics, link re* 
search and curriculum development, 
and improve the implementation of re- 
search. {9} improve pre- and in-service 
. teacher education to strengthen teacher 
competency, both in knowledge of con- 
tent and methods of teai::hmg: (10) de- 
velop better evaluation techniques, and 
(11) improve cooperation between 
m^hAmatics educators in universities 



Discrepancy in the selection or rank- 
. ing of^goals — between educators and 
the public, college p^ersonnel and class- 
room teachers, students and teachers — 
is not uncomfrtpn. However, it can^be of 
particular conaern when the rankings of 
educators and taxpayers ^are widely di- 
^ vergent. Thus, in the 1970*s» there is a 
^ discrepancy between public concern for 
*the basics*' and educatiors' concern for 
^ mathematical understanding. ' 

Recently -(1976) mathematics 
educators, department heads, and 
supervisors were asked to comment on 
future events that could have implica- 
tions for mathematics education and to 
generate cbnsensus on what should re- 
ceive prionty in light of this envisioned-^ 
future.. The events considered most im- „ 
portent were (1) back-to-the-basics 
V movement;: (2) continued acceleration in 
computer tecfioology; (3) increasing 
complexity of our society; (4) cen-" 
tinued demand for releyancy in mathe- 
matics; (5) an increase in community in- 
volvement in schools: and (6) increasing 
demand for school accountability, both 
in prograi}is and expenditures. 

The curriculum priorities deemed 
most" important or desirable were: (1) 
mathematics should involve more activ- , 
jty learning, (2) mathematics should in- 
volve more use of computers and cal- 
culators. (3) real applications (some in-- 
volving metric dimensions} should iHus* 

i trate th^ utility oi mathematics, (4) more^^ 
/emphasis should be placed on develop-^ 

^ ing creative thinking \p and via mathe- 
matics. (5) probability and statistics 
should receive more emphasis m school 
mathematics programs, and (6) the 
mathematics curriculum should be con- 
tinually revised and updated to conform 
with the present^and future need of the 
students. 

Needs assessment: state concerns. 
In most of the documents reviewed from 
individual states, mathematics concerns 
were either not cited or were only one of 
several, or scores of. concerns cited. In 
relatively few states were specific do<^- ✓ 
ments available on planning for mathe^ 
matics education. As far as can be de- 
termined from the documents surveyed, 
the mam identified concerns did not dif- 
fer from those at the national level Slight 
differences in priorities were found 

While mathematics* education per se is 
seldom cited m state goals, it is most 
frequently one aspect of a competency 
in basic skills goal Where needs as- 
sessments specific to mathematics have 
been conducted, botjh kncwledge of 
basic skills and applications of skills 
to real-life problems have been high on 
the list of needs. As at the national level 
discrepancy among concerned groups 
was apparent in the pnonty assigned to 
mathematical goals / ^• 



Progress .ass^^ments: national 
level Within the twenty-year period of 
the literature review, comparisons of 
*^new" and "traditional" mathematics 
programs focused attention on the need 
to develop more appropriate means of 
.assessment. The National Longitudinal 
Study of Mathematical Abilities (NLSMA) 
>^as the first targe-scale testing' program 
^in mathematics-and involved the School 
Mathematics Stutf^ Group i[SMSG) ma- 
terials. Although tne NLSMA was not 
primarily concerned with assessment, 
. many of the procedures parallel those^ 
used in later assessments. Conceived as 
a study of the ejffects of various kinds of 
mathematics text)Dooks on $he learning 
of mathematics, NLSMA focused atten- 
tion on the need for longitt^inal as- 
ssestment and improve^ evaluation 
' te^lques. 

The Hationa} Assessmeri^f Educa- 
tional Progress (NAEP), conducted by" 
the Education Commission of the States-, 
began assessment of variousu^subject 
areas in the late 1960 s. The first mathe- 
matics assessment by NAEP was con- 
ducted during 1972-73: the second, 
1977-78. The assessment included six 
major content areas: numbers and num- 
^ration^measurement, geometry, vari- 
ables "^d relationships, probability and 
statistics* and consumer mathematics. 
NAEP data have indicated specifjc 
strengths and weaknesses, although the 
primary function of NAEP is to provide 
longitudinal information on the status of 
mathemati'cal achievement. 

. Another assessment conducted in the 
1960*s was the International Stucly of 
Achievement in Mathematics (lEA math- 
ematics). This survey irfvolved 133.000 
$tudents rn 5A50 schools in 12 coun- 
tries. Thirteen year-olds and pre- 
university students {grade 12) were 
sampled. Althougl^ IE A has provided 
data on the achievement of Amencan 
students compared with students m 1 1 
other countnes, the results are difficult 
to interpret in view of the many varied 
cultural and school* factors invoiN|ed. 

A companson of computational 'skills 
data from NAEP, NLSMA. and ioveral 
other assessments indicated thajt these 
skills are not acquired on the biasis of 
initial instruction but that perfor^mance 
tends to stabilize dunng the junior high 
school years. Stabilization occurred ear- 
lier |or whole-number examples than for 
those Vi^ith fractions Level of perfor- 
mance decreased as items became more 
complex 

College-entrance and some other , 
standardized test scores have indicated 
declines in achievement across the 
years, with more extensive decreases for 
verbal portions than for matheir^alical 
portions of the tests Causes for the drop 
in achievement levels have been 
hypothesized and involve both the 
school and the home Some wntors be- 
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lieve th^ school-related causes can be 
more closely studied and more easily in- 
fluenced. School-related factors whose 
developments closely parallel the de- 
cline in th§ achievement scores seem to 
be: (1) high school students taking fewer 
basic" coulees (e.g.. English, mathe- 
matics) and fewer college preparatotV 
bourses (algebra, first-year foreign larw 
guages, chemistr^. physics), (2) increasf 
ing numbers of students absent from 
school, ^nd (3) fewer students droppir^g 
out. resulting in a larger percent of 
drop-out proqfB students taking tests. 

Progress assessments: state level. 
Again, the document base in terms of 
state-produced documents was. not ex- 
tensive. However, the movement toward 
accountability has resulted in both min- 
imal competency requirements and as- 
sessments of Bchievement m many state. ' 
As of April 1977, eight states had minimal 
competency legislation. MO tiad state 
boaro of education rulings, and legisla- 
tion was pending ih 10 more states^, As of 
June 1974. 30 states had accountability 
legislation which took varied fbrms: 
state assessment evaluation, staie test- 
ing progf'ams. modern management 
techniques/ professional p^rsorvnel 
evaluation, performance-based school 
accreditation, and performance con- 
tracting. Reporting procedures varied 
widely for these 30 states, as did the , 
scope of 6b|ec?iives and type of test 
volved 

The content areas for which weaknes- 
ses were identified are ones which have 
been known to be difficult Fractions, di- 
vision, and subtraction with regrouping 
head the li^t. which also includes deci- 
mals, geometry, measurement, proof, 
estimation, statistics and probability, 
and problem solving 

In Conclusion 

Suydam and Osborne conclude the 
mathematics education portion of the 
twenty-year literature review with the 
identification of some major deficien 
cies they found for the process of policy 
formation as they exammed the record 
and cornmented on those deficiencies 
Th^y concjuded that the evidence 
shows that progress and change hav^ 
been the result of federal intervention 
into the domain of ^mathematics educ- 
tion Some wnters claim that federal in- 
vestment in mathematics education has 
often been the vital margin determining 
whether a change would be realized or 
not. There is little evidence that the fu- 
ture wi!l be otherwise 

To Suydam and Osborne, three pri- 
mary sources of difficulty or failure m the 
processes of policy formation for math- 
ematics education are apparent from the 
*r^jcent history of mathematics educa- 
tion One, educational policy is fre- 
quently determined Without collecting 
enough information to allow the process 
^ *o be rational Two. educational policy is 
equently constructed without usmg in- 



formatiofi that is readily available. Thr^e, 
the point at which values enter into pot- 
icy formation and th^ effects of the dif- 
ferences m th4 values iTeid by various 
groups concerned with the schools is' 
frequently ant recognized in determin- 
ing the pri^^ies within educational pol- 
icy, * 

Relative to the first type of difficulty/ 
several examples are cited relative tq 
practices in the schools an<^ to p|actioes 
in teacher* education/Classroom prac- 
tices of teachers are largeJy'undocu- 
mented. Little is known about the extent 
to which teachers differentiate instr^^^ 
tion for children with different charac- 
teristics and needs. Mot enough is 
known about the extent and nature of 
teachers use of instructional materials 
and tools. The extent of tea<ihers' de- 
penderrCe on drjtl-and-»practice teaching 
strategies is-not known. Data concern- 
ing supply and demand of secondary 
mathematics teachers are only con)ec- 
tural. Little evidence i^s available ccm- 
cerning the charactenstics of the smalt 
but significant portion of ^teachers refus- 
ing to participate in in-service activities 
and/o^* abo^ut program characteristics 
that may keep them f^rom participating. 
More evidence is needed about how 
much, what kind, and when early field 
expenence should be a part of a teacher 
education program or how this Actually 
contributes to developing teacher conv, 
petency. The characteristics^'Of teachers 
that contnbute to the effective learning 
of mathe,matics 'by students are not 
well-descnbed nor venfied. 

Failures .of the second type (policy 
formation without using 'available 
knowledge) are also readily apparent. 
The formulation of policy has frequently 
not recognized that some characteris- 
tics of performance and practice appear 
to have significant stability over the 
years. This may be evidence of a lack of 
information dissemination, failure to do 
sufficient summative literature analyses, 
or simply testimony to the youth of the 
field of mathematics education and its 
resulting tack of academic Jraditions. 

The third type of failure or difficulty, 
that of not recognizing the point at 
which the values of various groups enter 
into policy formation, is also quite evi- 
dent It has been pointed out that change 
has little permanence m the schools if 
the need for a project or problem i$ 
based on an entrepreneurial motivation 
rather than on a perception of a problem 
m need of solution by the primary per- 
sonnel *bf a project A development or 
research effort will fail at the point of 
implementation or application of the re- 
sults if discrepancies are not resolved 

The problem for- professionals ap- 
pears to be a matter of efficiency in 
promoting change Not only must pro- 
fessionals collect appropriate Kmds of . 
mformatipn concerning practices in the * 
schools, they must also, make sound ap- 
plication of this information t w 



New CUE Publisher 

Beginning with the March 1979 issue, 
CurrBnt Index to Journafs in EducBtion 
t\as been published by Oryx Press, 
Phoenix, Arizoria. Subscribers to C/Jf 
should contact Oryx P^ess, if they have 
not already done^ so, to' avoid undue 
♦delay in receiving the publication. For 
subscription information, contact: 

ORYX Press 

3&30 East Camelbaok Road 
. Phoenix, A2 85018 
<60$) 956-0233 . 
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The Best of the Best of 
ERIC, Volume 
Now Availabie 

Produced by the ERIOplearinghouse 
on Educational Mar^agelnent, University 
of Oregon (Eugene), this volucpe cor>- 
tains summaries of 307 reports ^nd jour- 
n^f articles. The publication^wcovers is- 
sues 21 through 40 of VTlie Best of 
ERIC" series produced by the Clearin- 
ghouse on Educational Management; 
.This series focuses on 20 topics of cur- 
rent interest to school admininstrators. 
The topics included are: 

Advisory Committees 
Alteri^tive Schools 
Alternatives to Suspension 
The Basics Controversy 
Classroom Discipline 
Communication Skills 
Comm,unity Schools ^ > . 
Competency-Based Education 
Dealing v^ith the Drug Problem 
Declining Enrollments 
Improving School Qtimate 
Leadership Effectiveness 
The Management Team 
Parent Ev^luatiori of Schools 
Public Relations Problems * 
Reduction in Force 
School Financial Elections 
School Volunteer Programs 
Staff Development 
Teacher Evaluation 

Volume 2 is a 119 page, ilfust^^ated 
book designed to be a one-stop refer- 
ence for locating some of the most sig- 
nificant resources m educational man- 
agement. A quick perusal of any chapter 
gives the reader a good idea of major 
issues and proposed solutions to prob- 
lems in each of the 20 topics 

The Best of the Best ol ERIC, Volume 

2 is available at $6.50 per copy, prepaid 
(purchase orders accepted) Requests 
should be sent to 

Edltor^s Office 

ERIC clearinghouse on Educational 

Management 

University of Oregon 

Eugene^ Oregon 97403 

(503) 686-5043 
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Science Education ^ 

Sel\^Oted Soieoc<& Activities in Con- 
sumer Decision Making, Richard L. 
.^*nd .Rebecca L. Saqness, editors. 
$3.00. ^ EO 162 895 

This publication contains many sci« 
ence education activities related to con- 
sun>er ^decision making. Each activity 
has been classified *by the editors ac- 
cordtnp to the most appropriSte grade ' 
ievel» me ar*ea of consumer education 
^ Involved, the specific topic, and th|^con- 
sumer education concept considered. 
Areas involved are the consumer and the 
environment, foods, advertising, tools'. 
; health, clothingv^l^oduct testing, and 
* r)atural resour<;es. 

Science Education/Society: A Guide to 
Interaction and Influence, 1979AETS 

* Yearbook. MichaelR. Abraham, editor, 
$7.60. ' ' ED 164 360 

The topics identified in this yearbook 
' are issues which go beyond the content 
of science or methodofogy of science 
teaching. An attempt is made to discuss 
the influence of society en both science 
and science teaching as well as the in- 
fluence of science teaching on society. 
Topics and issues ^are grouped under 
three headings: Science Education and 
Its Influence on and Interaction With 
Societ>^ (energy, population and people, 
pollution, natural resources, human be- 
havior, sex education, genetic *^issues. 
parapsychology, astrology, creattonism, 
drugs, technology); Society and its In- 
fluence on and Interaction with 'Science 
Education (two decades of curriculum 
projects,^ theory in curriculum and in- 
structed learning, influence of funding 
by the United States government on the 
teaching of science in the elecnentary 
and secondary schools, the influence of 
professional associations on science 
teachmg, specral student 'needs — sci- 
ence for the handtcapped, career educa- 
tion); and Influence and Interaction Be- 
tween Science Education and Society 
(exploring value tssues m science teach- 
ing: science, mmd and educat}on. the 
essence of life, brmgmg about change in 
science education). 



National Association lor Research in 
Science Teaching 52nd Annual Meet- 
ing, Abstracts of Presented Papers. 
Arthur L. White, ed. $3.50. 

SE 026 771 

This publication contains abstracts of 
papers presented at the fifly-second an- 
nual meeting of the National Association 
for Research i*n Science Teaching 

PP^^iT), Atlanta. Georgia, March 21-23. 

irJ^.^ These papers relate to science 



teacher education (pre-service and in- 
service), cognitive development, team- 
ing, instruction, teacher and student be- 
haviors, research design, and other top- 
ics. ^ 



MatherQatics Education 

Perspectives on Women and Mathe- 
cnatics* Judith E. Jacobs, editor. $5,00. 

lED 166 05> 

The core of this monograph is com- 
posed of paper^ resented in the sjtrand 
on "Women and Mathematics*' at the 
1978 annual meeting of the National 
Council ot* Teachers of Mathematics. 
The publication also contains two com- 
mentarieswhich synthesize the materia! 
presentea at the San Diego meeting and 
which* offer additional suggestions for 
action. These papers serve as a vehicle 
for sha/ing the best thinking available on 
the problem of changing the rate of par- 
ticipation of girls and women in^he 
study and use of mathematics. 



Selected Research Papers* National 
Council of Teachers of ^Mathematics 
National CoTiference, 1979. Jon L. 
Higgins, editor, $2,25. ED 167 383 

This is a collection of abstracts of 
selected papers presented in the re- 
search reporting sections of the 1979 
annual meeting of the National Council 
of Teachers of Mathematics, Boston, 
April 18-21. Topics reported include use 
of hand-held calculators, problem solv- 
ing, use of games, and cognitive pro- 
cesses and mathematics learning. 

V 



virohmental Education, Craig 8. Davis 
and Ajjthur Sacks, editoi^ $5.00,^ 

EO 167 407 

Included are 31 of the 73 papers pre- 
sented at the^1978 conference of the Na- 
tional Association for Environmental 
Education (Chicago, April 30-May i). 
The papers are organized into seven sec- 
tions^: environmental ethics, interna- 
tional environmental education, energy 
systemSt environmental studies, enV 
vironmental education research, an>a 
environmental education programs. 



Energy Education; A BIbllograptty * of , ; 
Abstracts from RESOURC1?S^1n/ 
EDUCATION (RI6) from 1^6^.1976/ 

compiled by Mijton Rinehai^ f^ob^rt . 
W. Howe, and M, James Kozlow, $5i>0, 

£D 166/067^ 

The total RIE^data bas^, i 9664978, 
was searched for matenajs of/use in^ 
energy education. Resumes of doe^ 
uments are presented./^s6 ln<jluded are 
Subject, Author, and li>fet ituttQ-tial Author 
Indexes. , 




Resources for Teaching Mathematics 
in Bilingual Classrooms. C. James 
Lovett and Ted Snyder, eds. $T75^ 

SE 027 5i5 

The purpose of this report is to pro- 
vide* in one document, a substantial re- 
source for those concerned with math- / 
ematics teaching' in bilingual programs / 
Part I of the report provides an overview/ 
of the issues and problems involve 
Part H consists of an annotate^! bibliog- 
raphy of matenals for teaching ^^mathe- 
matics in Spanish/English prog^amsi( A 
list of suppliers of bilingual mathem^rcs 
materials, a list of references to gedleral 
bilingual matenals. and a phrase liyt are 
appended 



Environmental Education 

Current Issues in EnWroAmental 
Eduction-IV: Selected Papfers from 
the Seventh Annual Conference of 
the National Association lor En- 



Energy Education:^ Bibliography of CI- 
tations from CURREf^T INDEX TO 
JOURNALS m EDUCATON (CUE) 
froni 19^19p, cor/piled by Milton 
^ Rinehart, Rnfbert W. Howe, and M. 
James Kozlrfw. $5.00. SE 026 992 
J / 

The total OJE data base, 1966-1978, 
was searcfcfed fo/ articles of use in 
energy education/ Citations of 899 arti- 
cles are ©resented. Also included are 
Subject and Aupor Indexes, 

Environment^/ Education in Action-IH: 
Cas^ Stud^^e^s of Public Involvement 
In Environmental Policy. Selected and 
e^ted b/ Clay Schoenfeld and John 
singej: $5.50. SE 027 617 

wen^-seven case studies, gather^d--'^ 
f/bm a<^oss the United States and into 
panada, dealing with non-formal * en- 
/vironmental education are presented. 
The^e range from activities of 
Gon^ervation-onented orgnizations to 
grassroots responses to environmen- 
tal/concerns 



A'Htance Affiliate Activities: Non- 
Governmental Organizations in En- 
vironmental Education. John S Dis- 
mger ed. S3.50 * SE 027 518 

The 32 member organizations of the 
Alliance lor Environmental Education, a 
national umbrella group* of private or- 
ganizations maintaining interest m en- 
V i rftom^ t al^dti cation, each contrib- 
U'ted a report of their environmental 
education activities, concerns, and 
agendas. Also included is a report of the 
activities of the Alliance^ 

' Ortidnrig inlor mutton on fiext pAgo 



PUBIICATION ORDERING INFORMATION 



Readers wisliing to order a copy of any of the publicattoos described on the preceding page have several options. 
They rr^ay contact the ERIC Clearinghouse for Science, Mathennatics and-Environmental Education and order directly 
from the Clearinghouse, at the prices quoted on page 7. They may also purchase tlje publications from'the EPflC 
Document Reproc^uctbn Service (EORS). P.O. Box 190, Arlington; VA 22210. Materials ordered from EDRS may be 
purchased as microfiche or papercopy. Prices for -microfiche or papercopy are quoted in the document resumes in 
Resources in Edux;ation (RIE.) (Ordering information is found in the back pages of each !S\ue of RIE.) Microfiche 
copies of documents usually cost 83 cents ($0.83), piu's pp'stageand handling charges. Papercopy price varies with 
the length of. the document. Materials are ordered from ^DRS by specifying the ED number of eactv 'document 

Some of the ERIC-SMEAC publications listed on page 7 do not have ED numbersrlnstead^hey are identified by SE 
numbers. These materials have been sent to ED.RS for inclusion in-future issues of Resources^in Education. When 
documents are announced in RfE. each will have .an ED nu/nber in addition to its SE number. : \ 

Readers wishing to order the science education pjS'rtton of the literatur^eview, described in/the previous iss'ue of 
this newsletter. may"order it f rom the Clearinghbus|;1or,$7.1 5 or from EDRS^ docum^it €0463 876. Volume II. the 
ttjathematics education portion of the NSE literaturl review, is also available from the Clearln^ou^ for $7.1 5 or from 
EDRS as document ED 153 878. / , . " / J 
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National Assessment Studies Energy Education 



The third issue of the ERIC-SMEAC In- 
formation bultetin Is focused on topics 
and issues related .to environmental 
education. One of the major concerns 
related to the environment is energy, its 
sources and problems related to energy 
productioi^. This issue contains some in- 
formation about energy knowledge and , 
attitudes of the American public as these 
data have ^een obtained from a survey 
conducted by the National. Assessme/tt ' 
of Educational Progress (NAEe), T4?e 
Education Commission of the Sta|es, 
Denver^ Colorado, ^ 

One of the sources reviewed is 
BNERGY Knowledge and AttiWd^, A 
N3Vona} Assessment of Energy Aware- 
ness Among Young Adults, Reporif No. 
08*E-01, December. 1978. This c|bcu- 
ment is available from the ERIC Qocii- 
ment Reproduction Service (E0F^^1r-as^ 
ED 166 017. Other sources aTe^ofe/?ce 
Achievement in the Schoofs. Deceynbor, 
1978 (ED 164 337) and Three Assess- • 
ments of Science* 1969-77: Technical 
Summary, April, 1979. Persons in-^ 
terested in ordering the summary should 
check the August issue of Resoumes in 
Education (RIE) for the ED number of the 
technical summary. . | 

Also included in this issue of jthe in- 
formation builletin are descript/ons of 
some ERIC Clearinghouse for ^tence. 
Matherpsitics and Environment|if Educa- 
tion publications relating to ep^rgy and 
other aspects of environmental educa- 
tion^^ f 

Sillce 1969 the National Assessment of 
Educational Progress (NAEP), funded by 
the U.S. Office of Education, has* been 
systematically monitoring the nation^s 
progress in education. The activities of 
NAEP are in response to a charge first 
set before the Office of Education m 
1867. However, it was not until 1969 that 
systematic efforts were carried out to 
collect data that would report on the np- 
tion's progress in education in terms of 
knowledge, skills and attitudes. Yearly 
surveys are cohducted^ involving Ameri- 
can 9-year-olds, 13-year-olds. 17-year- 
olds and young adults (ages 26 to 35). At 
present ten learning areas are being as- 
sessed: art, career and occupational de- 
velopment, citizenship, literature, math- 
ematics,, music, reading, science, social 



and writing.. 
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Although energy assessn^nt was not 
one of the original aVeas toJ:>e assessed, 
* problems with energy use and availabil- 
ity are such that this topic appeared to 
merit study* If citizens are not adequately 
informed about energy, they are not able 
. to make wise decisions. Energy prog- 
lems affect not only government busi- 
ness, commerce, and foreign policy — 
they affect individual lifestyles, Tliere- 
' ^ore, National Assessment staff and per- 
sons with expertise in ehergy^related 
^ agrees met toJdentify some gpals.and ob- 
jectives of energy education, preparat- 
ory^o sur/eying the American public's 
knowledge abou^t enygy. 

The Survey instrument 

After goafs and objectives W€^e iden- 
tified, questions were developed. These 
- questions were then reviewed by scien- 
tists, science educators, ^^nd energy ex- 
perts. Seventy kjrowledge questions and 
76 attitudinal .questions were used* 
Questions measuring knowledge were 
categorized' as relating to (I) basic 
energy facts» (2) general energy issues, 
and (3) energy conservation. Questions 
measuring attitudes were categorized as 
focusing on (1) feelings about the seri- 
ousness of energy probl^jcns, (2) belief in 
the effectiveness of personal action, (3) ' 
feeliaigs toward environmental hazards, 
and (4) feelings toward energy trade- 
offs. This sur%^ey was given to a sample of 
American adults during the*summer of 
1977. 

I ' 

Th,a Sample , , 

A national probability sample of young 
adults, aged 26 through 35. was drawn. 
This sample was stratified by region and 
community size. Approximately 1300 
adults responded to each question m the * 
energy assessment. 

Of this sample, 46,6 percent were 
male; 53.4 percent, female. Fifty-four 
and eight-tenths percent were in the 
26-30 year group in age: 45.2 percent. 
31-35 years old. When race was consid- 
ered: 13.1 percent of the sample was 
black; 81.2. white, with 5.8 percent 
characterized as ' other.'' In terrns of 
community size, 38.5 percent were from 
big cities and their urban fringes; 61.5 
percent, from medium and smaller cities 
{J>opu!ation less than 200,000). 



The sample was, also characterized 
* according to educational level: 18.5 per- 
cent had not graduated from high 
school, 30.1 percent were high school 
graduates, and 51.3 percent had some 
education beyond high school. Such 
^education may have iavofved business, 
professional or trade school training as 
well as college or university education. 

Incc^ (before taxes and deductions) 
. was also considered : 1 7.4 percent of the 
sample had incomes below $8,000 to 
$14,999, 42.1 percent earned incomes of 
$1 5,000 and above, and fe. t percent were 
identified as giving "other responses." 

The Results 

The results of this assessment afe re- 
.ported in "Energy KrK>w}edge and At- 
titudes, a National Assessment of Energy 
Awarene^ Among- Young Adults,'* Re- 
port No. 08-E-01, published by the Edu- 
cation Commission of the States in De- 
cember 1978, Emphasis throughout 
most of the report is on the national re- 
sults although group results are also re- 
ported according to sex, race, total 
household income, community size* 
education, and age. 

Differences between group and na- 
tional results are discussed only when 
results appear to be significantly high6* 
or lay/er than the national percentages 
of cofrect responses. Only differences 
statistically significant at the .05 level are 
discussed. Using the .05 level of signifi- 
cance means there i^only a 5% chance 
that these differences are an artifact of 
•t+ie ^survey design or the sample. 

Findings from the ^ 
Energy Survey 

Knowledge of Energy Facts, Issues^ 
Conservation 

Within the broad categories of energy 
facts, issues confronting American citi- 
zens^and. conservation techniques were 
included such topics as energy demand 
and supply, energy use in various sec- 
tors of society, processes of energy con- 
version, major potential sources of 
energy, and social and environmental 
implications stemming from the current 
{summer 1977) energy dilemma. 

In considering the responses of the 
adults surveyed, the reader should keep * 
in mind that America with about six per- 



cent of the world's popufation, con-^ 
sumes about 30 percent of the world^s 
available energy. The average American 
citizen consumes approximately seven 
times the average amount of energy 
consumed by other world citizens, ac- 
cording to information in **Energy . Con- 
servation in The Hom^*' (a publication of 
the U.S. Department of Energy, 1977, p. 
21). 

Results related to questions about 
knowledge of basic energy facts were 
mixed: 

1) 67 percent knew that solar 
^ energy is the largest potential 

' source ol-energy' 

2) 79 percent knev/ that petroleum 
is the largest export from the 
Middle East; 

3) 70 percent knew that the United, 
States is likely to run out of petro- 
leum before it runs out of coal» 
but 

4) only 16 percent knew that coal, 
as well as petroleum, can be con- 
verted to g^oUne 

If events^at Three Mile Island had oc- 
curred in 1977 rather-than 1979. results 
relating to nuclear power might have 
been different. In 1977 young- adults 
knew little or uf^derstood little about the 
conversion process underlying conven- 
tional nuclear reactors. Only 17 percent 
correctly answered two parts of a three 
part question dealing with nuclear 
power. 

Performance related to units of 
measuring energy was generally high. 
An exception was the acronyg^TU 
(Sritish Thermal Unit) for the engineer- 
ing unit of heat energy used to designate 
the amount of heat necessary to raise the 
temperature of one pound of water one 
degree Fahrenheit. Some responses to 
energy measurement questions were: 

1) 75 percent knew electricity is 
measured in kilowatt houi^ 

2) 84 percent knew the rate at which 
a light bulb uses electrical 
energy is expressed as watts 

3) 90 percent knew energy content 
of food is expressed as calories 

4) 50 percent knew the heating 
value per pound of coal is ex- 
pressed as a BTU or Calorie 

Results related to questions designed 
to test knowledge of fossil f«|els showed 
that: * 

1) only 49 percent knew coal is the 
largest fossil fuel reserve m the 
U.S., 

2) 40 percent responded "I don t 
know to a question asking them 
to select from a list of by- 
products those which did not use 

- afossilfuelasarawmateriaUand 

3) only 14 percent knew that coaMs 
^ the primary energy source used 

O ; ' to produce the largest portion of 

ERIC 



\ . 

• our electrical energy. (Thirty per- 
cent believed falling water was 
the primary source.)^ 

When the potential energy of a primary 
fuel is converted to a kinetic form so that 
it can be used, some of the energy^be- 
comes less useful and is thus lost for all ^ 
intents and purposes. Thte loss, is par- ^ 
ticularly serious in heat emitting engines 
and no engine can ever be 100 percent : 
efficient, according to the laws of 
physics. However, 50 percent of the" 
sample marked as correct the item 'Im- 
proved technology will eventually make 
it possible to convert to useful work all of 
the energy released by burning a fuel/* 
/ Fifty-two percent knew that industry \ 
was the secto r of society that consume^ 
the largest portion of the nation's total 
energy (as compared to tranportation, 
commercial and residential sectors). 
When given a question about the time^- 
required from beginning cojnstructiocYt<j 
production at various energy sites, or?)^ 
14 percent correctly responded tovift 
least three parts of a fSva-part question; 
Public knowledge about the time re- 
quired for making an Energy site opera- . 
ble and productive seems rathe/^ low. 
\n terms of general energy issues: 

1) less than half {46 perq<?nt) of the 
sampl^ knew that crude oil pro- 
vides the largest percentage of 
energy consumed in the U.S., 

2) exactly 50 percent knew^ that 
from 30 to 60 percent of the oil 
consumed by Americans is im- 
ported from foreign countries, 

3) 47 percent did not know that 
waste heat is emitted by nuclear 
power plants as well as by fossil 
fuel plants, 

4) almost 50 percent did not know 
that the sulfur content of the coal 
deposited in the Western United 
States is less thar^ that of the coal 

^ found in the Eastern U.S., and 

5) 95 percent knew that automobile 
emissions contribute heavily to 
air pollution; 76 percent knew 
that oil tankers can contribute to 
water pollution. 

When questioned about knowledge of 
federal monies used for research and 
development, ownership of power 
plants and terms associated with the 
energy problem, responses from young 
adults varied: 

1) 50 percent knew that the federal 
government has allocated m<\re 
funds to nucleBf research and 
development than to coal, petro- 
leum, solar, wirfd or hydroelec- 
tric research and development 
during the past 20 years, 

2) 70 percent knew that, during the 
past 25 years, the federal gov- 
ernment has spent less to imr 
prove rail transport: than air <|r 

X highway transport; | ^ s 



3) 70 percent knew that most etec- 
'tricjty is produced in"" power • 
plants owned by utility corpora- 
tions (as opposed* to major oil 
companies, the federal govern- 
ment, or cities and towns); and 

4) almost 70 percent knew the 
meaning of the tenn "embargo;* 
50 percent knemWhat OPEC 
meant, and 50 percent knew the 
meaning of GNP. 

Energy consen/ation may be ac* 
complished by either curtailing energy 
supplies or Increasing efficiency in the 
use of energy- Curtailment is normally 
short-term strategy used to cope wi^ 
acute shortages. The NAEP energy in- 
strument contained questions ^ about 
energy conservation which had impHca- ; 
tions for the average person's home and 
transportation. 

Results related' to questions about 
home energy conservation included: 

1^..^ perc^t knew that an electric 
cldth^aa^ryer consumes more 
energy in 15 minutes of continu- . 
ous operation than does a co'or 
television, vacuum cleaner, ^ 
dishwasher, or washing ma- 
chine: 

2) only 23 pero^t knew that heat- 
ing water consumes more energy 
in the aveVage American home in 
a year than refrigerating or cook- 
ing food, drying clothing, or 
lighting the home; 

3) 71 percent knew that a 40-watt 
fluorescent tube produces more 
light than a 40-watt incandescent 
bulb for the same amount of elec- 
tricity; 

4) 66 percent knew that installing 6 
inches of insulation in an insu- 
lated attic saves more energy 
than weather-stripping or caulk- 
ing doors and windows, turning 
off lights when not needed, or 
closing fireplace dampers; but 

5) only 29 percent realized that 
home consumption accounts for 
jut one-fifth of the total energy 
consumed each year in America, 
even though 50 percent had cor- 
rectly answered another ques- 
tion indicating that industry ac- 
counted for the largest portion of 
.total energy consumed each year 

only 19 percent of the sample knew 
four conservation methods that can re- 
suit in significant savings: (1) in wrnter, 
set thermostat at 68^ during the day and 
60"* at night; (2) turn air conditioner off 
' when home is unoccupied for more than 
two hours; (3) set air conditioner at 78^ 
rather than 72^ and (4) set hot water 
. heater thermostat at 140^ rather than 
150T. 

The fact that young adults^ knowledge 
about energy consen/ation in personal 
transportation contained some gaps 
was shown by responses to a series of 
questions about conservation tech- 
niques for automobile owners and driv- 



e^. Only 61 percent kriew that turning 
off the engine when the car is stopped 
lor only 5 minutes saves gasoline; 
Thirty-three percent thought that keep- 
ing tires stightly underintlated for better, 
traction either saves gasoline or has no 
effect on the amount of gasoline con- 
sumed, neither of which is correc^. Only 
46 percent knew that using radiaJ tires 
saves gasoline. However, 87 percent did 
know that accelerating very quickly to 
the appropriate speed wastes gasoline. 

Thirty percent knew that the average 
automobile gets the most miles per git- 
Ion of gasoline at 40 miles per hour 
'rather than at 15 miles, 55 miles or 75 
mile per hour, fifty-five percent "knew 
that the weight of the car has a greater 
effect on the amount of gasoline used 
than does the amount of air pressure in 
the tires, kind of gasoline used. Clean- 
ness of the oil filter or of the spark plugs. 
Fifty percent knew that trains require 
less energy to move one ton of 'weight 
per mile than do trucks, airplanes, or 
helicopters. 

Overall, young adults' performance 
yv^ fyigher on conservation techniques 
in personal transportgition (58 percent) 
tharrpn conservation techniques in the 
home (54- percent). More males than 
fejnales reponded correctly. ' More 
whites than blacks responded coitectly. 
More people reporting a household in- 
come of $15,000 lor above gave correct 
responses than from other income * 
groups. ^ 

The summary portion of this section of 
the report is interesting in that it eon- 
tains {pp 12-14) items grouped by per- 
cent of respondents answering cor- 
rectly; categones are 19%, 20-39%. 40- 
59%, 60-79%, 80-100%. 

Six Items were answered correctly by 
only 19% of the respondents: . 

1) coal can be converted to gaso- 
line; 

2) the largest portion of our electn- 
ca! energy is produced from 
coal; 

3) five years are required to get oil 
fields and underground coal 
mmes into production and 10 
years to get nuclear power plants 
into production; 

4) fission is 'the process currently 
used as a means of generating 
nuclear power for useful pur- 
poses: ^ 

5) fission and fusion create 
radioactive waste by-products; 
and 

6) during the decade 1960-70, 
growth in the use of coal was 
greater than the rate of popula- 
tion growth. 

* The SIX items answered correctly by 80 
to 100 percent of the sample were: 

1) turning down the thermostat to 
68^ during the day and 60"^ at 
night results in significant sav- 
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^) automobiles are commonly as- 
sociated with air pollution rather 
than with water or heat pollution* 

3) accelerating very quickly to the 
appropriate speed wastes 
gasoline, 

4) ^ar pooling to and from work 
with one other person for 50 
miles saves gasoline, 

5) tlte rate of electrical energy used 
*by tight bulbs is expressed in 
watts, and 

6) the content of food energy is ex- 
pressed as calories- 
Attitudes About Energy Problems 

Our current energy problems result 
from historical .trends in the use of 
resources. Our ct)untry's needs for 
eneVgy were first met by the use of 
wood. In the 1880!s coal was more 
widely used than wood because im- 
• provements had been made in mining 
technology and coat was in plentiful 
supply. Since 1950 oil and natural gas 
have been the major sources ol^, 
energy because they are cleaner, 
cheaper and easier to extract, trans- 
portend bixih. .By 1977, oil and 
natural gas provided 74 per"cent. of 
the total energy needs of this country, 
coal — 19 percent, an^l hydropower 
and nuclear sources — 7 percent. 

The population of the United States 
increased by 34 percent from 1950 to 
1 970, but per capita energy consump- 
tion increased by 46 percent* Energy 
use in 1970 was nearly double that in 
1950. If this trend continues, Ameri- 
cans annual use of energy per capita 
will Ijave doubled .again by 1990 so 
that we will have used as much 
energy between 1970 and 1990 as we 
used in all the years preceding 1970 
(pp, 15^16). 

people need to begin making choicd^ 
for the future. To get some information 
about what these choices may be, items 
were designed to obtain information 
about attitudes about (1 ) the seriousness 
of the energy problem. (2) personal ac- 
tions that relate to the energy situation in 
America, (3) environmental hazards as- 
sociated with the development of energy 
sources, and energy trade-offs. One 
group of questions was designed to de* 
termine if young adults think the energy 
problem is a serious one. 

Results indicated that young adults 
felt energy shortages do pose a serious 
threat to the future well-being of most 
Amencan. Most realize that the. United 
States is not the only country m the 
w^orld with energy problems. Respon- 
dents felt that energy problems are not 
past, that alt energy problems will r?of be 
solved in the next ten years, and that 
there will be more gasoline shortages in 
the United States. 

Energy considerations do appear to 
influence young adults when they pur- 
chase cars and appliances, travel to 
work, heat their homes, and vote. A high 
percentage of the respondents bei\em 



that as world consumption of energy In-^ 
creases there will be less energy avail* 
able in the United States and that there 
will probably be wars over energy 
supplies. 

When aske<l if America should de- 
velop energy indh&pendence even if this 
^ means energy will cost more, 36 percent 
—strongly agreed and 42 percent moder- 
ately agreed. Onl>^ 14 percent moder- * 
ately disagreed ancJ 6 percent strongly 
disagreed. From these responses, Na- 
tional Assessment staff inferred that 
most young adults thtnk^ the energy 
problem is a serious one. 

Nine tjuestions were designed to study 
attitudes at>out the extent to which 
people think their personal actions and 
behaviors have implications for others. 

• Corollary issues were whether or not 
people want more information about the 
problem and what thoices individuals 
will make In terms of their own actions. 

The majority of respondents tended to 
think that citizens can influence the gov- 
#rnment, manufacturing, and oil com- 
panies. However, one-third doubted that 
/ citizens can influence such agents. The 
majority of respondents wanted ijnore In- 
formatton about energy problems and 

* about energy conservation. , 

When asked about their p^ersonal 
choices of means of traveling one-half a 
mile, more than half of the respondents 
selected **using a car." Slightly more 
than one-thifd chose either walking, rid- 
ing a bike or riding a bus. 

Viewed as a whole* responses to the 
questions in this group suggest that 
young adults are aware of their potential 
to influence major decisions about the 
energy ^problem, are concerned about 
the energy problem to the extent that 
they desire more information on the sub- 
ject, and are perf^aps moving in the di- 
rection of incorporating choices in their 
personal actions that may h^lp ease the 
energy problems. 

Attitudes of adults toward environ- 
mental hazards were studied in terms of 
whether or not people feel that declining 
environmental quality is a serious threat 
and whether they would tolerate certain 
energy sources near their homes. They 
were also asked if they agreed or dis- 
agreed that declining environmental 
quality poses a serious threat to the fu- 
ture well-being of most Amencans. 
Nearly 90 percent agreed that this is the 
case. 

They we re also asked how serious they 
considered several potential hazards as- 
sociated with n uclear power ^disposal of 
radioactive waste, explosion, theft of 
Plutonium, radiation expoure from nor- 
mal operation, thermal pollution). Each 
hazard was to be categorized as very 
senous, moderately serious, or not seri- 
ous. Each was considered more serious 
than not, with the disposal of radioactive 
waste regarded as the most senous 
hazard listed. 

When asked to identify which of eight* 
types of energy producers they would be 



wH#mg to have built within 25 mile of 
tffeJr homes, yoMng adults marked only 
large wmdmills and large solar energy 
collectors as acceptable. Nuclear power 
plants |-eceived more "no'* responses 
than any of the other seven (large 
windmills, large solar energy collectors, 
dam with hydroelectric plant, geotber- 
mal power ^lant, coal-burning power 
plant, c<?al gasification plants oil shale 
processing plant). ^ 

A series of questions was designed to 
ascertain whether young adults h^an 
environmental perspective or an energy 
development perspective. Responses 
suggested a fairly strong preference for 
environmental coacern as opposed to 
at-all-costs energy development. How- 
ever, a sul>st^intial number (37 percent) 
disagreed that auto pollution control is 
more important than gasoline mileage. 
The majority disagreed that we should 
use all of the naturaf gas. oil and 
gasoline we need now. , 

Certain energy^solutions have implica- 
tions beyond the present. The quest for 
energy alternatives forces the consid- 
eration of thef trade-off between generat- 
ing rpore en^gy and possible high risks 
to health, safety' the environment, and 
the social and economic well-being of 
the nation. 

Young adults were asked to evaluate 
the seriousness of problems asso<siated 
with seven energy-producing sources 
(coal mining, nuclear-powered genera- 
tors, offshore drilling and the Alaskan oil 
"^pipeline, importing or shipping foreign 
oil to the U.Sm coal-powered generators, 
oil shale) across three major trade-off 
areas: health and safety » the environ- 
ment, and social and economic impact. 

In t^rms of health and safety, coal min- 
ing was thought to offerthe most serious 
energy trade-off and oil shale, the least 
serious. In terms of eriviron mental prob- 
lems, nuclear-powered generators were 
viewed as presenting the most serious 
energy trade-off. with coal mining a 
close second. Solar heat collectors were 
considered the least serious threat to the 
environment. In terms of social and eco- 
nomic impact, there was yet a third rank- 
ing» The importation of foreign oil was 
viewed as being the most serious. These 
results suggest that young adults have.a 
different perspective on the various 
energy produce/s, depending on 
whether they are viewed in terms of 
health and safety, the environment and 
pollution, or social and economic im- 
pact. The ratings also suggest that 
young adults may not have sufficient in- 
formation about the relative seriousness 
of the energy producers. 

What do the Results Mean? 

The National Assessment staff does 
* not make interpretative comments about 
the data it coMects. However, comments 
from outside experts in the field are in- ^ 
^ vited. The report concludes with a ch^p- * 

ter containing reactions from four per- 
il sons interested in and knowledgeable 



about energy education who served as 
conult^nts to the National Assessment 
staff. 

These consultants saw both positive 
and negative implications. There was 
evidence of deeper awareness and con- 
cern about the energy situation than was 
indicated by earlier^ polls (by other 
groups). However, the sample did not , 
really have the understanding of deeper 
i^ues arKl concepts that is necessary for 
making informed decisions. Present re- 
, suits seem to indicate a high exposure to 
information about energy problems and 
issues. Probably much of this informa- 
tion comes f rom the popular press rather 
than from schools. 

While young adults demonstrated" 
quite a bit of concern and awareness, 
they did not demonstrate commensurate 
knowledge or deep undertanding of the 
kind of choices an informed citizenry 
must make, Ther^ was little evidence of 
understanding of trade-offs, time lags in 
energy production, conversion pro-* 
cesses, an^ the technologies associated 
with energy development. 

The prevailing lifestyle of the last 10-20 
years^ has raised the expectations of ^ 
' young adults. Yhey ex|:>ect to be able to - 
continue to depend on high energy use. 
Results of the survey s;ugg0st that the 
last area in which young .adults are wil- ^ 
ling to Conserve is in personal transpor- 
tation. 

T^ere are contradictions in percep- 
tions about the seriousness of the prob- 
lem. Young Americans are pessimistic in 
their attitudes toward the seriousness of . 
the energy probtem but they are naively 
optimistic about potential solutions. 
Their attitude may be translated as 
"through technology, scientists will 
solve everything." (p. 28) Apparently the 
less young adults ^now about energy 
techr^ology. the more optimistic they 
tend to be about it. 

Young adults showed tittle evidence of 
^ making distinctions among alternative 
energy sources, particularly those 
sources requiring knowledge of science 
and engineering. They do ndt appear to 
understand that most of our electricity 
comes from coal. Young adults seem to 
know most aboyt transportation and 
their cars and next most about petro- 
leum, its by-products and uses. 

Young adults show little evidence of* 
bemg prepared to select practical ^ 
energy options for the future. There is no 
evidence that supports the idea that tftis 
age group has thought realistically 
about various energy technologies and 
conversions and the many problem^ as- 
sociated with energy alternatives. 

The consultants raised the question of 
how important is it that^'people under- 
st^d some of the details associated 
with the energy problem and the selec- 
tion of alternative energy sources? 
There appears to be a need for ' how to*' 
information that can be quickly and 
widely disseminated throughout the 
country for the benefit of all age popi^^- 



tions. There is also a need for an infusion 
of energy facts and information into 
existing curricula in the schools. Energy 
information' can be used to enrich the 
curriculum rather than replacing some 
of the current curriculum material, in 
both social studies and science courses* 
Ninety-five percent of the young adults 
'sampled believe that such topics as 
basic energy knowledge, energy prob- 
lems, the future of energy, eta should ^ 
definitely be an important part of every 
school's curriculum. Full-scale educa- 
tional ir^^jplementation of energy infor- 
mation in schools appears to be a 
somewhat distant goal. While there are 
some exempiaYy materials on energy 
available for grades K-1 2, there appears 
to be Uttle widespread communication 
and cooperation within or between 
states to further energy education. Few 
state legislatures and/or governors' of- 
fices have provided input, financial or * 
other//ise, into the K-1 2 energy educa- 
tion effort, with most states' K-1 2 energy 
education programs beings unded by th^ 
federal government. 

♦ 

Additional NAEP Data: 
Science and Society Con- 
cerns 

The most recent assessment of sci- 
ence achievement took place during the 
1 976-77 school year. In addition to seek- 
ing information about students' knowl- 
edge of science content and of science 
processes, items were designed to pro- 
vide information about students* knowl- 
edge in the area of science and sopiety: 
the implications of science for mankind. 
The science and society itemfe' em- 
phasized persistent societal problems, 
science and self, and^applired sOienc§, 

These three components were con- 
sidered to reflect the general goal of sci* ' 
ence education that students should 
understand the implications of science 
for their own lives and the lives of other 
people. Tlie questions about persistent 
socio0l problems wece designed io as- 
sess students' understanding of socie- 
ty's technoldgical development. Four 
topics were included: health and safety, 
environment, growth, and resource 
management. Within the sc/ence and 
self area were questions about the 
everyday use of science by the individual 
^nd pei^onally relevant topics such as 
health, nutrition, and saiety. Applied sch 
ence and technology topics dealt with f 
the appiicatfon of.knowledge in biologt- 
ca!, physical arid earth sciences to a va- * 
riety of societal issues and with ah un- 
derstanding of the potential payoffs 
and/or dangers of various scientific and 
technological endeavors. 

The following findings relate to areas 
of science and|SOCiety. Seventy-seven 
percent of the nine-year-olds who were 
tested could apply their knowledge of* 
ecosystems to an understanding of why 
populations will stop increasing in size 



when there is a limited amountJ of food, 
space and arn Only 46 percent couid 
apply their- knowledge of nutrition to 
select a balanced m^u over menus that 
emphasize mainly carbohydfates and 
fats, protein* or oartx>hydrates alone. 

■ .Sixty percent of the 13-yBar-otds un- 
derstood that venereal disease Is com-' 
men today among people in all kinds of 
<Jommuntties, not only among poor 
people, criminals, city people, young 
people or people over 25. Thirty-six per- 
cent understoo<Ohat har/esting, not 
' yield, growth, or We of fertltoers, \p the 
raa|or problem of planting high-yi^ld 
frains in underdeveloped countries. 

* ' y^^'^^y^^*^^ percent knew that cars, not 
opfen trash burners, fog or factories are 
the major cause of air pollution in most 
large American cities. Twenty percent 
understood that "no smoking" signs are 
meant to control the supply of burnable 
material that could start a fire, that foam 
fire extinguishers are meant to control 

, the supply of oxygen av^^ilable for a fire 
and that heavy electrical wires and brick 
walls are meant to control high tempera* 
tures of a fire. " ^ 

Ninety-tfiree percent , of the 77-year- 
o/cte answered the question about ven« 
ereal disease correctly. Eighty-two per- 
cent colild apply planning theory to 
select the most accurate definition of a 
problem that has conflicting environ- 

* mental and economic ' benefits. 
Seventy-one percent understood the 
concept of energy transformation as it 
applies to four examples of possible 
change. Only thirty-seven percent knew 
that cars, not open trash burners, fog or 
factories are the major cause of air pollu- 
tion in most large American cities. 

. Twelve percent knew that a wide variety 
of consumer products such as plastics, 
synthetic fabrics, etc. are petroleum ^ 
products. 

When performance of males and 
females was analyzed* females outper- 
formed males m the areas of decision- 
making and science-and-self. The per- 
formance of males was higher than that 
of females for persistent societal prob- 
lems (except for the nine-year-old 
group) and for the area of applied sci- 
ence and technology (for which nme- 
year-olds were not sampled). Black stu- 
dents as well as white students living in 
advantaged-urban communities per- 
formed significantly higher than did 
their peers livmg in disadvantaged- 
urban communities. Blacks, poor 
whites. Hispanic^tudents. and females 
tended to perform consistently below 
national averages^! the three age levels 
tested. ^ 

In his commentary on these results* 
Lester G, Paldy, Dean of Continuing and 
Developing Education at the State^ Uni- 
versity of New York at Stony Brook, 
wrote: 

To remedy the inequalities in sci- 
ence* achievement documented in ^ 
the National Assessment report, and 
♦'^'"-epare disadvantaged and in- 

ERIC 



adequately represented members of* 
society to assume positiop$ requir- 
ing technical and scientiYic compe- 
tence, requires a compre|:ienstve 
plan of action that links ail elements 
of American society. The9-year-otds 
discussed in the NAEP r^ort will 
become our leaders in the first half 
of the 21st century. If t^eir ranks are 
to include adequate representations 
of minority members and women, 
we must begin as soon as possible. 



0 , 

Territory for the Pacific4slands, 

A survey instrument was^ developed in 
consultation witb^he Department of 
Energy and mailed to the schools. A us- 
able response rate of 29.57 percent was 
identified when the returns were an- 
lyzed. This approximately 30 percent 
rate is statistlcaHy sufftoient for the con- 
ditions of the study but it also means that 
caution should be used in mterpreting^ 
the data. In some instances the ratey^**^^ 
response was too low to treat the dat^t 



We now command, the resources — -:afpWalysis of the usable respons^in- 
and possess the technoloni/ial wf^>i=.H ♦^-r^+ i- ^ 



and possess the technological 
capacity to educate people in their 
homes and to share information at a 
rate and scale that staggers the in- 
tellect. If our children are to be ready 
for the 21st century, we must begin 
to prepare them now. (p. 39) 

• 

ENERGY 
COftlSUMPTION 
IN THE 

NATION'S SCHOOLS 

In 1979 a survey was made of a sys- 
tematic random sample of the nation*s 
schools to determine their energy con- 
sumption. Schools involved were drawn 
from the membership fist of the Ameri- 
can Association of School Adminis- 
trators (AASA) and were stratified by dis- 
. trict size. Using a ratio of 1 :4 for districts 
* over 25,000 enrollment ^d 1:7 for dis- 
tricts under that figure, a sample of 2127 
schools was drawn. This sample was 
matched to the universe of school sys- 
' tems and to the number of districts in the 
ten federal energy regions, and found to 
be generally representative. 

Because the federal energy regions 
will be discussed relative to the study's 
findings, it seems appropnate to identify 
the states included in the ten regions. 
These regions are. for the continental 
United States. 

1 Mame. Massachusetts. Vermont. 
Connecticut. New Hampshire 

2 New York 

3 Pennsylvania. West Virginia, Vir- 
ginia. Maryland 

4 Kentucky, Tennessee. North 
Carolina. South Carolina* Missis- 
sippi. Alabama, Georgia. Florida 

5 Ohio, Michigan. Indiana, Illinois. 
Wisconsin. Minnesota 

6 Arkansas, Louisiana, Oklahoma. 
Texas, New Mexico 

7 Iowa, Nebraska, Kansas. Missoui^i 

8 North Dakota, South Dakota. Mon- 
tana^ Wyoming. Utah. Colorado 

9 Nevada, Arizona. California, Hawaii 
10 Washington. Oregon. Idaho, Alaska 

Region 2 also includes Puerto Rico and 
the Virgin Islands. Region 4 includes the 
Canal Zone, and Region 9 mcludes 
American Samoa. Guam, and the Trust ^ 



dicated tliat region 5 was overVepre- 
sented and districts under 300 In size 
were undert^epresented. 

Data were not adjusted for climate. 
Readers need to recall that^1977-78 was 
one of 'the two worst years, for cold 
weather, in the last half-century, accord- 
ing to the weather bureau. The effects of 
school closings due to fuel curtailment 
in the winter of 1977-78 were considered 
but, since the total number of pupil days 
lost ^as' less than one percent of the 
opemtional demand, this factor was <4is- 
regarded. 

Individuals analyzing the study*s data 
considered the rhedian BTU^s per scyjare 
foot by total and by Federal Energy Ad- 
ministration's eariier findings* (8TU 
stands for British thermal unit, a unit of 
heat equal to 252 calories or the quantity 
of heat required to+aise the temperature 
of one pound of water from 62Tto 63T.) 
Consumption figures by region logically 
followed the respective severity of the 
climate, with a decrease in consumption 
for ail regions as compared with the ear- 
lier data, even ^when the climatic de- 
mands on energy were great. 

Questions in the survey were not de- 
signed to determine how these energy 
reductions were accomplished nor the 
amount of money invested • in energy 
■ conserving measures. The analysis in- 
ferred that savings could be primarily at- 
tributed to changes in operations, more " 
energy conscious maintenance, and im- 
plementation of low cost retrofits. 

The study also-found that districts with 
over 5,000 pupils consumed 11.6 per- 
cent less fuel than those districts under 
5.000 in size. This finding may suggest 
the benefits of on-staff expertise in 
energy consen/ation. If this is a valid as- 
sumption, the use of educational service 
agency resources to assist smaller 
school districts might be a very cost- 
effective vehicle for trainmg and techni- 
cal assistance. 

An analysts was made of the types of 
fuel used by the schools.' nationally and 
by legions. No pnor figures are available 
for comparison purposes. Natural gas 
consumption on a national basis was 56 
percent. The second most widely used 
type of fuel was oil (all grades) at 25 per- 
cent. Other types of fuels were electricity 
for heating and cooling. 7.4 percent and 
for heating only. 8.8 percent; propane^ 2 
percent; coal, 1.5 percent: butane, .002 
percent; and diesel fuel, .0015 percent. 
Variations in fuel source by region 

O 



y^ere far greater than expected and 
pointed up differences of considerable 
importance to decisions relative to 
energy m the schools* For instance, oil 
provided 31 percent of the fuel used in 
region 3 but only .3 percent for region 6. 
This is significant when reduction in oil 
imports is consfdered/Any analysis of 
the economic impact of gas deregula;; 
tton on the schools should consider that 
the impact would be much greater in re- 
gions 4 (18 percent of the fuel used). 5 
(20 percent). 6 (23 percent), and 9(17 
percent) than in region^ 1 (.6 percent of 
the fuel used)N 2 (1 percent), and 10 (2 
percent. Coal strikes would have the 
most impact on regions 3 (31 percent of 
the fuel used). 4 (21 percent) and 5 (31 
percent). 

An analysis of the fuel sources regibn 
by region showed that» in region 1. oil 
supplies 79 percent of the schools^ 
energy while 1 1 percent comes from gas ^ 
and 9 percent from electncity. However, 
region 6 gets 79 percent of its fuel from 
natural gas for school needs. The use of 
oil is negligible-andislectncity makes up 
18 percent of the energy used. 

District size appears to influence some 
fuel usage. Larger districts use a dispro- 
portionate amount of natural gas. Small 
districts show greater reliance on elec- 
tricity^ Oil appears to supply about 25 



percent of the districts, r^ardless of 
size. 

The analysts for the American Associ- 
ation of School Administrators conclude j 
that, while the 35 percent reduction in 
consumption of fuel over a five-year 
period is qui^te remarkable, the average. 
1977-78 oor^umption-figure of 104,445 
BTLJ's per square footJeaves room for 
luture conser\^ation efforts. Reductions 
suggest that scho^s are ready to take 
advantage of federaK^assistance in the 
school energy grants program. Savings 
already evident indicate that sources of 
self-help are being exhausted and that 
assistance with capital investments to 
save energy should bring maximum 
benefits. ^ 

Difference in consumption of. various 
fuels by region warrants careful scrutiny, 
the analysts write. They suggest that in 
certain regions where fuel consumption 
profiles are distinctive, technical assis- 
tance and specific conservation efforts 
should be ads^ted accordingly. 

The magnitude of consumption^iffer- 
ences by district size should be dl^died 
further. These differences are sufficient 
to recommend that- more attention 
needs to be paid to assisting smaller 
school districts in their efforts to con- 
serve energy. Educational service agen- 
cies are natural vehicles for offering this 
. assistance and methods of utilizmg their 
services should be explored. 



This report, despite the small percent^ 
age of usable returns, deserves the at- 
tention of both school administrators 
and energy experts. Administrators need 
to consider the educational progranr> . 
their schools offer in relation to the type 
of fuel they use. If conversion measures 
appear too expensive relative to school 
finances available, they need to take ad-- 
vantage of the school energy 'grants 
program. 

Experts predict the supply of* the 
worid^s oil will be in a short-fall situation 
by the year 2000, Before this date is 
reached in 20 years, strong oil conserva* 
tion .measures are going 4o be needed. 
Costs may double or triple as the oil sup- 
ply is depleted or oil embargos are im- 
posed. Region 3. with its present 31 per- 
cent rate of oil consumption for school 
fuel, should be expecially conscious of 
this situation . Region 3 also uses coal for 
another 31 percent of its fuel. As oil 
prices increase* schools in Pennsylva- 
nia, West Virginia, Virginia and Maryland 
would tiave severe problems if coal min- 
ers were to go on a prolon|ed strike, 

^ School administratofs need to work 
vvith educational service agencies and 
other sources of assistance related to 
energy conservation to establish 
policies for future ^decisions regarding 
the building of new schools and the im- 
plementation of procedures to make 
existing schools more energy efficient. 

) ^ 



PERCENTAQE OF CONSUMPTION, BY. REGION, OF SPECIFIED FUELS 

(BY SCHOOL BUILDING COUNT)^ 

FUEL SOURCE 
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O page 9, P<ASA Energy Usb Study 



Note: the document from which thts 
report was made in being placed In the 
ERIC system. Its SE number is 029 342. It 
is entitledMSA Ef^rgy Use Study and 
dated August, 1979. Individuals wishing 
further ^formation are asked to contact 
Or Shirley J. Hansen, Director of Energy 
Programs, AASA, 1801 .North Moo^if 
Street, Arlington, VA 22209. 



ERIC — SMEAC , 
Publications'in 
Efivironmental 
Education 

Energy Activities for the Classroom, 

Herbert Goon and MtcheHe Alexander, 
editors. $4.95 ED 130 833 

This sourcebookrdesigned for use in 
grades K-12, contains energy teaching 
activities related to energy resources, 
->^^rodUction. distribution, ja^ci use. Each 
activity has been classified by the editors 
acco rding to the most appropriate grade 
!eve!, subject matter, and energy "^con- 
cept involved. Subject areas are science, 
mathematics, social studies, language 
arts, and fine arts. References cited in 
specific activities could be useful to per- 
sons interested in obtaining more ac- 
* tivities and ideas related to energy. Many 
activities are interdisciplinary in nature 
and were developed or suggested by 
public school teachers. > 

Recycling: Activities for the Classroom, ^ 
Mary Lynne Bowman and Herbert L. 
Coon, editors. $4.95 ED 159 075 

This publication contains activiti 
designed to help teachers involve stu; 




dents in examining the nature and im- 
portance of recycling. For each activity a 
purpose, grade level, subject matter 
area, aond recycling concept are given. 
Social studies (52 activities} and science 
activities (45) predominate but other 
teaching areas are also represented. 
Many activities are interdisciplinary. A 
section listing readings, films, and or-' 
ganizations to contact for recycling* in« 
formation is included. 

Enei^y^ducallon: A Blbltiography of 
Abstt^cts from Resources in Educa- 
tion <Rie) from 1966-1978. Milton 
Pfmehartet a/., compilers* 

$5.50 ED 166 067 

This compilation of abstracts from Re- 
sources in Education (RIE) Identifies . 
pubHcatiqns relating to energy educa- 
tion: (1) instructional materials such as 
teaching activity guides, (2) teacher re- 
source guides^ (3} information sources 
on energy resources, or (4) school build- 
ing conservation materials. Over 500 
publications are identified. Subject, au- 
thor, and institutional author indices are 
included to aid the user in locating a 
specific publication. 



Energy EducatloV): A Bibliography of Ci- 
tations from Current Index to Jour- 
nals in Edut^atlon <CWE) from 1$66- 
1970. Mifton Rinehart a/., compil- 
ers, $5.50 - SE 026 992 



This compilation of annotations from 
Curmnt Index to Journais in Education 
{CUE) identifies articles relating to 
nergy education: (1) Instructional ma- 
terials such as teaching activities, (2) 
teacher resources, {3) information 
sources on energy resources, or (4) 
school building conservation matenals. 
Over 500 articles are included. Subject 



and author indices are included to aid 
the user in location a spje6ific article. 

^ energy Activities for th« Classroom, 

^N(oluine II, Herbert L. Coon and Mary ^ 
Ly^e Bowman, editors. 
.$3.00 ' SE 027 730 

This volume suppiet3ients. but does 
not replace; the previously-described 
sourcebook edited by Coon and Alexan- 
der {ED 130 833). It is also designed for 
use in grades K-12 and contains energy 
teaching activities related to energy re- 
sources, production, distribution and 
use. Each activity has been classified 
according to most appropriate grade 
level, subject matter, and energy con- 
cept involved. Subject areas are science, 
matharnaticsi social studies, ^language 
arts, and fine arts. Reference's cited in 
specific acti>^ties may be useful to per- 
sons interested in obtaining more ac- 
tivities and ideas related to energy. Many 
of the activities are interdisciplinary in 
nature and were suggested or developed 
by public school teachers. 

Readerswishingtoocderacopy of any 
of these publications may either contact • 
the ERIC Clearinghouse for Science, 
Mathematics and^Enyironmental Educa- 
tion and order tlirectly from the piear- 
iqghouse or may purchase the publica- 
tions from the ERIC Document Repro- 
duction Service <EORS), P.O. Box 190, 
Arlington, VA 22210. Materials ordered * 
from EDRS may be purchased as micro-* 
fiche or papercopy. Prices for micro- 
fiche or papercopy are quoted in the 
document resumes in Ftmoarces in 
Education (RlE). Clearinghouse docu- 
ments with SE numbers have beervsent 
to EDRS for inclusion in- a future issue of 
Resources in Educ&tion (RIE). When 
each document is announced in RIE, it 
will have an ED number in addition to its 
SE number. 
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SOME TOPICS OF CURRENT INTEREST TO TEACHERS OF SCIENCE, 
MATHEMATICS, M ENVIRONMENTAL EDUCATION 

This issue of the EBIC-SMEAC information bulletin contains jnformation>pub!isl^edJn/?esoc/rces in Educatioa 
(RIE) tn 1979, which is related to some questions frequently a^ked of ERIC-SM&fC staff members. These questions* 
reflect topics of current interest to teachers and administrators. Some areas of concern to science teachers are 
science and the bandicapped, safety, ar^ careers for women in science- Mathematics topibs focus on calculators^ 
math anxiety, and mathematics assessment. Snvironmental ed^t^ation topics are related to both energy education 
and environmental educatipn, » * * ^ ^ 

Staff ^members haye iderifified some relevant, ED (educational document) entries dealing with the jtopics listed 
above- The document entries have been taken directly from issues of /?esoi/rces in Eduqation. These entries are not 
intended to be exhaustive but are representative pf the documents recently added to the ERIC system,,^^ , \ 

The documents may be purchased from the ERIC Document Reproduction Service {EDRS),P.O. Box 1 99, Artington, 
VA 22210. A few4ocum^nts contain the notation ''HC (or PC) not available from EC^S/' This^means that papercopy is 
not available from EDRS although microfiche copies of the document may be purchased. Complete ordering 
information is found in the back pages of each issue of FiesoutQes in Education. * 

If the document of interest is, a product of the ERIC Clearinghouse ior Science, Mathematics or Ewironmental 
Education, it may be purchased directly from the Clearinghouse or orderedlfrom EDRS* 



SCIENCE AND THE HANDICAPPED 

ED 161 714 , SE 025 177 

Hofrmn. Hehnmam, Ed. 

A Woilclng Cohf^rwce on Science Educa- 
tion for Handicapped Students: Proceed- 
ing* <Apr« 3-5, 1978), 

National Science Teachers Association. 
Washington. O.C. 

Spons* Agency-^National Science Founda- 
tton» V\fashmgton» 0 C. 

Pub Date— 78 

Note— 392p.: Not available m hard copy due 
to numerous small and light type through- 
out entire document 
6DRS Price MF-$0.S3 Phis Postage. HC Not 

Available from EDRS. 
Descriptoi3 — Blind Children, "Conference 
Reports^ Crippled Children, Curriculum, 
Deaf Children. * Elementary Secondary 
Education. Facilities. *Handicapped. Hand- 
icapped Children. ^Handicapped Students, 
instruction. Instructional Materials, * Physi- 
cally Handicapped ^Science Education 
This conference attempted to assess the 
state of the art and develop recommendations 
for nev^^directions in science education and 
careers in science for the handicapped stu- 
dent. l=^anel discussions vs^ere held on such 
topics as: (1) attitudinai barriers and other 
obstacles to handicapped students; (2) cur- 
rent practices relating to all physical hand- 
icaps; (3) mainstreamlng and the law; (4) cur- 
rent practices related to auditorially hand- 
icapped students; (5) visually handicapped 
students; (6) science education » thAjiand- 
icapped* and careers; (7) orthopedically 
handicapped students; and (8) science 
' careers f<>r handicapped students. Through 
working sessions the conference participants 
developed" a position statement of science 
education for the physically handicapped 
O >nt. Recommendations for action are 
^[^(]]Bssed to various groups, <Author/B8) 
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Descriptors — ^Adults, Audiovisual Aids, Au- 
rally Handicapped. "^Career Awareness, 
Career Opportunities, "Career Planning. 
Guidance Objectives, Guidance Programs, 
Handicapped Students .Independent Study, 
^ Information Dissemination, ^Information 
Systems, Mass Media, "^^Occupational Gui- 
dance, Occupational Information, Or- 
thopedically Handicapped, *Physjcally 
Handicapped, Secondary School Students, 
Systems Development, Visually Handicap- 
ped 

A career guidance system to encourage 
and assist physically handicapped secondary 
level students and adults to undertake sci- 
ence careers was designed, produced, and 
field tested. Focus is on visual, hearing, and 
orthopedic handicaps. The following prod- 
ucts were developed; (1) two hundred 
tv^*enty-eight science-related career briefs in 
large pnnt, audio tape. Braille, and microfiche 
formats (each includes job description, prep- 
aration requirements, earnings, and employ- 
ment outlook); (2) ten sound filmstrips show- 
ing sixty handicapped scientists filmed on the 
job; (3) radio and television public service an- 
nouncements about science career opportu* 
nities for the physically handicapped; (4) a 
science career guide for the visually hand- 
icapped; (5) self-career exploration and deci- 
sion making exercises; and (Q) companion 
science acid work-related glossaries fo^hose 



with severe hearing handicaps. These prod- 
ucts can be used independently by handicap- 
ped and non-handicapped tindividuals in 
classrooms, rehabilitation centers, and other 
career- guidance settings as^ well as tor xh^ 
training of personnel f^rtHese locations.. A 
project SvaJuation indicate^hat all dev€(iop^ 
mental objectives v/ere met?Sf he majop prob- 
lem was the lack of time for adeqtsiate field 
testing of developed materials. (The appen- 
dix, comprising two-thirds of this report, in- 
cludes the following : a list of the two hundred 
twenty-eight career brief jobs, sample career 
briefs, sample scripts fortelevision and radio 
public service announcements* sample let- 
ters, and sample interview and survey forms ^ 
(EM) 
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CarduUias, PetBr J. And Others 

Three Adapted Science Skill Builders for 

Junior and Senior High School Orthooed- 
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PubDate-^Apr79 

Note — 21 p : Paper presented at the Annual 
International Convention, The Qouncil for 
Exceptional Children {57th. Dallas. Texas. 
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Pub Ty^e— Reports - Research (143) — 
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EDRS Price - MF01/PC01 Plus Postage. 
Descriptors — '^Exceptional Child Research, 
Instructional Materials, "Material De- 
velopment, ^Physically Handicapped. *Sci* 
ence Equipment, ^'Science Experiments. 
Science instruction. Secondary Education 
The study was designed to determine how 
standard science skill builder activities can be 
modified or adapted for use by orthopedically 
handicapped students. Nine secondary level 
scier^ce experiments were selected for initial , 
review anwrom these, three were selected for 
adaptatioiP^— use of the microscope, use of 
graduated cylinders, and use of the balance. 



each of lt>e activities was modified in terms 
of thi»e levels of involvement of ofthopacii- 
c^lly handicapped: mlWly mvoJved— defmed 
as ambulator/ with or without assistance, 
-of one or t>oth hands, can be an active partici- 
pant in "the experiment; moderately 
' involved — ^confined to wheelchair use of 
one or both hands, may have muscular dys- 
function, may have a moderate degree of par- 
ticipation and may need some assistance in 
the experiment; and severely involved — 
confined to a wheelchair, minimal use of 
hands and a high probability of being a pas- 
sive participant in the experiment. As each 
skill builder activity was conducted as it 

* would be in an averaoe secondary school* 
task analyses were conducifed to identify pes* 
sible problems thattfnight occur when the ac- ^ 
ttvittes are being performed by*orthopedicaUy 
handicapped learners. <The revisions of the 
adapted skill builder activities appear in their 

* final form in the last section of the document 
with sections on use of each instrument, pre- 
skills needed, expected outcome, expenmen- 
^ tal steps, adaptations needed for each level of 
. involvement, majol- equipment modification, 

and demonstratior^of learning,) <S8H) 
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American Association forthe Advancement of 
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Pu Date— 79 
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Available from — Science Education Hews, 
American Association for the Advancement 
of Science. 1S15 Massachusetts Avenue, 
Washington. O.C, 20005 {no price 
quoted) 
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EDRS Price • MF01/PC01 Plus Postage, 
Descriptors — *Auraily^ Handicapped, Blind. 
Career OpportunUies, Counseling,^ Deaf 
Education, Elementary Secondary Educa- 
tiop. Higher Education. Mainstre^ming. 
"Physically Handicapped, *Science Educa- 
tion. * Visually Handicapped 
This issue of the Amencan Association for 
the Advancement of Science (AAAS) newslet- ^ 
' ter IS devoted to the science education for 
physically, visually, and aurally handicapped 
children. Articles include thoughts on teach- 
ing deaf students and blind students, a bnef 
description ol a science program for young 
physically handicapped children, aids m 
teaching laboratory science to visually im- 
paired students and deaf students, aids in 
teaching field aspects of science to th^ physi- 
cally handicapped, and counseling of the 
handicapped for a career m science. A collec- 
tion of addresses of organizations and 
sources of mf6rmation for teachers v/ho have 
handicapped students in their classes is m- 
eluded- (MA) 
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Descriptors— * Access Jo Education. Ancillar/ 
SerNices* *Career Opportunities, Educa- 
tional Opportunities. Equipment. Federal 
Programs,^ Higher Ed«cation/*tnformation 
Needs, Information Utilization, *Physically 
Handicapped. Reference Materials. Re- 
habilitation. ^Science Education 
l<ientifiei^*National Oceanic and Atmos- 
pheric Administration 
Tfjts guide is intended to be a reference for 
persons needmg to knov^ where to fiad infor- 
mation about scien<^ education^ career op- 
portunities, and other programs for physically 
handicapped indivi<tuajs. Sources listed in 
the.guide irtclude: (1) Federal agencies that 
run assistance programs for the handicap- 
ped: (2) Professional societies specif icaOy in- 
terested in promoting opportuoities in sci- 
ence for the handicapped; (3) Organizations 
and companies that provide assistance in 
making laboratories or buildings ^accessible 
and manufactu^r^ special equipmenC for hand- 
icapped* persons;^ (4) l^i<gSles and ^mo/ma-^ 
tion centers v/hictvit^e science education 
collections or^^eTas clearinghouses fbr sci- 
ence career, education, financial and^qlto- 
ment information; (5) Printed sources,*wi^ 
as directories, handbooks, and- guides which 
provide informatiQn about handicapp^ sci- 
^entists. recruitment and admissions of 
icapped students, funding sources, and ac- 
cessible universities and th^r programs; and 
(S) Computerized information systems which 
provide on-line access via teletypewntef ter- 
minals to databases which contain informa- 
tion on science education, research, and 
teaching matenals for handicapped students. 
The guide should be of interest to educators, 
administrator^, and researchers in all areas of 
secondary education, rehabilitation, univer* 
sities. businesses and government. (Author/ 
SA) 
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* Laboratory Safety. Physics. 'Safety Edu- 
cation. School Safety. Science Education. 

Secondary Education 

This booklet is made available by the Na- 
tional Science Teachers Association to pro- 
vide district safety officers, school principals, 
science department heads, and secondary 
school science teachers with information on 
safety in schools, especially in science class- 
rooms. The range of information includes 
Occupational Safety and Health Administra- 
tion, first aid, general and specific instruc- 
tions to teachers and students m biology, 
physics, chemistry, and life/physical science 
classes, and safe practices to follow for extra 
curricular activities. The publication is a 
compilation of recommended practices in the 
area of science taken from many sources 
throughout academia and industry > The book- 
let includes a recommended standard stu- 
dent accident report format and a bibliog- 
raphy for further reference. (GA) 
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Pub Date— 77 
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S6 028^545-547: Not available In hard 
copy due to copyright restrictions; Con- 
i^ins colored pageslhat may not reproduce 
well; Pages 63-64a removed due to 
copyright restrictions; Guide prepared by 
the Division of Instruction 

Available from— Oakland Schools. Division of 
Instruction, 2100 Pontiac take l^ad. Pon- 
tiac. Michigan 48064 {$8^0 com^ifl^ set: 
$2,50 ea) 

Pub Type— Guides - Classroom • Teacher 
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EDRS Price - MF01 Plus Postage. PC Not Av- 
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Descriptors— "Accident Prevention, ""Class 
Act ivit ies , ^ Element ary £d uc^tion . 
^Elementary School Science, i^^eld Trips, 
LaboratotY Pr.ocedures> Laboratory Safety, 
-Safety, 'School Safety, ^Scienpe Educa- . 
tion. Science Instructional 
This reference guide is designed to or- 
ganize md suggest acceptable practices, and 
procedures for dealing wrUi safety in elemen- 
^ tary science instruction. It is intended as a- 
reference for teachers, administrators,- and 
other school s\aff in planning for science ac- 
tivities and in making daily safety decisiogs.^ 
Topics covered in the guide include: <1) 
sponsibility; (2) animals; (3) chemicals; <4) 
electricity; <5) field trips; (6) first aid; (7) high 
risk labs; {8) lab equipment: (9) open flames: 
(10) plants; (1 ^) ^od^^ rockets* etc.; and (12) 
safety glasses. Severalappendices deal with 
specialized considerations^ fAuthor/RE) 
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ference Guide for Biology, 

Oakland County Schools. Pontiac, Mich. 
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fvlote — 122p.; For related documents, see SE 
028 544-S47: Not available in hard copy due 
to copyright restrictions; Contains occa- 
sional color ed^ages which may not repro- 
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of Instruction 

Available from — Oakland Schools. Division of 
Instruction. 2100 Pontiad Lake Road, Pon- 
tiac, Michigan 48054 ($8 50 complete set: 
$2,50 ea.) 

Pub Type — Guides * Classroom - Teacher 
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EDRS Price - MF01 Plus Postage, PC Not Av- 
ailable from EOaS. 

^ Descriptors— * Accident Prevention. *Biol- 
- ogy. Laboratory Procedures. Laboratory 
Safet>'. • Safety. Safety Equipment. "School 
Safety. *Scienc^e Education. *Science In- 
struction, Secondary Education 
This referenceVgtride is designed to or- 
ganize and suggest acceptable practices and 
procedures for dealing with safety in the area 
of biology mstruction. It ts intended as a re- 
ference for teachers, admmistrators, and 
other school staff in planning for science ac- 
tivities and in making^daily safety decisions. 
Discussions deal with responsibility for 
safety, microbes, use of piant matenals, use 
of animals, laboratory act^ities with humans, 
safety glasse^. use of laboratory eciuipment 
and supplier", field tri0» high rtsk experi- 
ments, special activities, emergencies, and 
recommendations. Numerous appendices 
deal wfe specialized considerations, (RE) . 
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" Descriptors— r*Career Education, ^Females, 
Feminism, Higher Education, *Science 
Careers. Science Education. ^Scientists, 
Womens Education* ^Working Women 
This publication describes a pilot program 
which involved 40 women scientists and*c6n- 
sisted of visits to 110 high schools in the Un- 
ited States. Each visit involved some of the 
following activities: (1) a large group meeting 
of tenth-grade^emale students; (2) seminars 
for approximately 30 female students; (3) 
meetings with individual classes; (4}' meet* 
ings with school personnel : (5) inforrp^il chats 
with students; and (6) an informal meeting 
with the school principal or contact person. 
This document presents an ove^iew of the 
program, and describes the selection of the 
high schools to be visited* the selection of the 
women scientists, the conduction of the 
meeting, and the evaluation of the program. 
(B8) 
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National Science Teachers Association. 

Washington, D.C. 
Pub Date— 78 

Note— 80p.; Not available in hard copy due to 

copyright restrictions 
Availaible from — National Science Teachers 
Association, 1742 Connecticut Avenue, 
t^.W.. Washington. D.C, 20009 (Stock 
Number 471-14748; $2.60) 
Pub Type— Guides • NoivClassroom (055) 
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Available from €DRS. 
Descriptors — Career Education, *Career Exp- 
loration, * Females. Feminism. Role Mod- 
els, ^Science Careers, Science Education, 
Scientific Personnel,* ^Scientists. Women 
Prolessoi^. Womens Education, Women 
Teachers, ^Working Women . 
The main body of this pamphlet presents 
Science career exploration activities for 
wdtnen in the form of six modules. Complete 
modules can t>e used as presented or ac- 
tivities may be adapted or borrowed to suit 
individual situations.^The modules are titled; 
(i) Turning A Girl Onto Science Careers; (2) 
What Do I Want Out of Life?, (3) How Do Pa- 
rents and Friends Affect a Woman's Career 
Choice?; (4) What Careers Are Available?: (5) 
What's it Like to be a Professional Women in a 
Science Career?: and (6) OK. Tm Sold on Try- 
ing a Science Career, But How Do I Get From 
Hereto There? In addition, some information 
on how to use the modules is presented along * 
with a discussion of sources of conflict in 
females at adolescence (88) 
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Descriptors— Books. "Fe^naies, ""Femimsm, 
Physiology, Science Cjireers, ScientistSv 
*Womens Education, *\yomens Studies 
This bibliography comprises selected 
books and articles from **The Library of Con- 
gress Catalogue Ajeuuajlative List of Works" 
for^^tn^ears 1950 to March 1973, and un- 
printed cards for the preceding years. The 
purpose of the selection Is to show the 
numerous possibilities for locating research 
materials on the roles and accompMshments 
of women and the attitudes toward them^ The 
entries are listed alphabetically by author. In 
addition, other sources of articles about 
women are m*entioned, and a list of publishers 
specializing in books related to studies of 
women is given. (BSf 
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Mills ColL, Oakland, Calif. 
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Pub Date— 78 
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Available from— Education Development 
Center, 55 Chapel Street, Newtown. Mas* 
sachusetts 02160 (no price quoted) 
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Descriptors — Career Choice, tCareer Educa- 
tion, ''Females, Feminism, Higher Educa- 
tion. Ma^matics, *Models, Science Edu- 
cation, ^Scientists, *Womens Education, 
Womens Studies 

Contained is a documentary of a com- 
prehensive cun^icular/career model |>rogram 
at Mills College designed to help "women 
enter scientific and technical fields, A series 
o*f vignettes illustrating key aspects of the 
program philosophy and methods is pre- 
sented. Various viewpoints and experieaces- 
* ate related by women of different ages, ethnic 
backgrounds, levels of math preparation, and 
career aspirations in order to demonstrate 
that women can be motivated to enter non- 
traditional fields. Many elements of the prog- 
ram can be adapted for use at other educa- 
tional levels and types of institutions to meet 
the needs of a variety of students. (Author/RE) 
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Descriptors — Calculation, Electronic Equip- 
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Identifies— ^Calculators 

Designed for use by students at beginning 
high school through adult levels, this manual 
contains seventeen lessons on uses of the 
electronic hand calculator. Within each of the 
eight sections lessons presented Include ob- 
jectives, procedural information, exarnples, 
and problems to be solved. Following an In* 
troductory lesson to the calculator, section 2 
provides tessons on three fundamental oper- 
ations: addition and subtraction, multtplica- 
tion and division, and powers and roots. Sec- 
tion 3 lessons are on decimals and percents: 
roundmg off numbers, fractlon$ to^decimals, 
and percentage. Two lessons on special fea- 
tures are 'given in section 4; multiplication 
and division by a constant and memory. Sec* 
tion 5 cqv^rs Order of opera^ons; basic oper- 
ation^ and parentheses.^ln se<jtion 6» special 
keys are presented: key, nagatiye numbers 
* and sign-change key, recriprocal key, and ex- 
change keys. Section 7 has two lessons on the 
presentation of numbers: significant figures 
and scientific notation. Res^ew problems are 
provided in section 8. Selected answers to 
problems presented in the various sections 
f^, are appended, and an index Is provided, (JH) 
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Identifiers — *Calcutators, Estimation. 
Number Operations 

Many problems and ^^|ties which can be 
worked with a caiculatoni^ contained in this 
booklet. The problems include': pattern rec- 
ognition, combinations of operations, estima- 
tion, squares and square roots, rate prob- 
lems, area, and volume. Chapter topics tin- 
elude: getting to know the calculator, single- 
step'problems, using formulas, and multiple- 
step problems. (MP) 
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Number Operations 

These student worksheets include ac- 
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mal equivalents of fractions, and percents, all 
to be worked with a calculator. (MP) 
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Descriptors — Calculation, Conference Re- 
ports. 'Curriculum. Curriculum -Develop- 
ment, Elementary Education. *Elementary 
School Mathematics* "^Elementary School 
Supervisors, "Inservice Programs, Instruc- 
tional Materials. Learning Activities, 

^•^Mathematics Education, * Problem Solv- 
ing, Teacher Education 

Identifiers — *Calculators, National Science 
Foundation 

Five regional conferences designed for 
elementary supervisors anci elementary 
mathematics educators were held in Ohio. 
The purposes of the conferences were: <1 ) to 
provide direction on the effective use of the 
calculator in the elementary school clas- 
sroom; (2) to re-emphasize the importance of 
problem solving as a major curricular out- 
come; (3) to explore the interaction of the two 
areas and their relationship to the current 
emphasis on the basics; and (4) to establish 
links between supervisors and mathematics 
educators in each region for continuing cur- 
riculum development and improving instruc- 
tional practice. Contents of this report in- 
clude: (1) announcement and application 
forms; (2) sample schedules of the confer- 
ences; \3) conference evaluation forms and 
data from the evaluation; and (4) resource 
packets including papers presented or dis- 
cussed at the conferences* sample materials, 
and transparency masters, (Author/M^) 
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Identifiers— Research Reports 

Verbal protocols were collected from 
math-anxious and math-comfortable college 
students while they solved algebra problems. 
These protocols were then examined for dif- 
^ f^ces in problem-solviog processes. Oil- 
r^ces occurred in the use of two basic 
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numerical; rather, it is the inability to apply 
symbolic procedures. (MP) 

ED 169 282 CE 020 390 

Benton, Barbara L 

Math Avoidance and Pu^uh of Pantaay 
Careera* 

Pub Date — ^79 

Note — 37p.: Paper presented at the Annual 
Meeting of the American Educational Re- 
search Association (San Francisco, 
Cali^rnia. April 8-12, 1979) 
Pub Type — Reports -.Research (143)— 

Speeches/Meeting Papers (150) 
EO«S Price - MF01/PC02 Plua Postage, 
Descriptors — ^Academic Aspiration, ^Career 
Choice. ^College Students, *Comparative 
Analysis. ^Fantasy, Females, Males, 
^Mathematics, .Questionnaires, Research, 
*Self Concept, Statistical Studios 
Identiliors — *Mathematics Anxiety 

Math avoidance has been hypothesized as 
related to career choice restrictions^. Few at- 
tetnpts have been made, however, to assess 
the lative importance of the various com- 
ponents of math avoidance to cai^er choice. 
Furthermore, it has been implied that persons 
fearful of math not only avoid specific careers 
but also reject careers that are othenvise seen 
as desirable. The purpose of this study was to 
examine the relative influence of several 
hypothesized correlates of fr>ath avoidance 
on academic major and career choice ; and on 
fantasy career pursuit and rejection for men 
and women. One hundred twenty-niJ^e un- 
dergraduate students responded to a per- 
sonal data sheet and to two questionnaires: 
(1) The Mathematics Attitudes Scales-fRan- 
' nema and Sherman* l976); and (2) the Career 
Aspiration Scales, developed for this study- 
Five MAS scales discriminated groups by sex 
and major. Pursuers and rejectors differed by 
3ex and major but not by attitudes toward 
math. Males and females differed on reasons 
for rejecton of fantasy careers and on career 
discrepancies. (A bibliograj^y is appended ) 
(Author/CT) 
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Hovse. Peggy A, 

Math^mallca Anxiety and the Minnesota 
Talented Youth Mathematica Project. 

Pub Date— 79 

Note — 24p.: Paper presented at the annual 
meeting of the American Educational Re- 
search Association (San Francisco. 
California. April 8-12, 1979); Not available m 
hard copy due to marginal legibility of orig- 
inal document 

Pub Type — Speeches Meetings Papers (150) 
— Reports * Research (143) 

EDBS Price - MF01 Plu» Poataae. PC Not Av- 
ailable from EfWS. 

Descriptors — Academic Achievement. Affec- 
tive Behavior, *£duoational Research. 
Gifted, Junior High Schoof Students, Learn- 
ing Motivation. Mathematics Education, 
^Research, "Secondary School Mathema- 
tics, ^Sex Differences. 'Student Attitudes. 
"Talented Students 

This paper presented at the 1 979 meeting of 
the American Educational Research Associa- 
tion (AERA), investigates the affective charac- 
teristics of 120 lunior high school students 
who participated in one or both of the first two 
programs of Minnesota Talented Youth 
Mathematics Project (MTYMP), The first year 
program of 1976-77 was in algebra I and II. 
and the second year program of 1977-78* was 



in geometry-trigonometry. Students were 
selected by their aptitude rest scores* In an 
annual talent search. No sex differences In 
achievement among these extremely talented 
youths have been found. However, the attri- 
tion by girls, especially after the first year, has 
been disproportionately high. Also, the at* 
titudinal changes do exhibit sex differences. 
These results suggest that affective variables 
do affect the motivation and future plans of 
talented students. (HM) 
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Sandman, Richard S. 

FaclOf* Related to Mathematics Anxiety In 

the Secondary School* 
Pub Date— Apr 79 

Note — ISp.; Paper presented at the annual 
meeting of the American Educational Re- 
search Association (San Francisco. 
California, April 8-12, 1979); Not available In 
hard copy due to marginal legibility of orig- 
inal document 
Pub Type — Speeches/Meeting Papers (150) 
EDRS Price - MFOl Plus Poatage. PC Not Av- 
ailable from EORS* 
Descriptors — "Achievement, *Anxiety, *At- 
titudes. Classroom Environment, 
* Mathematics Education, Motivation, Sec- 
ondary Education. J^Secondary School 
Mathematics, *Sex Differences 
Identifiers— ^American Educational Re- 
search Association * 
This study indicates that eighth graders 
have higher mathematics anxiety than 
eleventh graders, and boys have higher 
mathematics anxiety than girls. Eighth-grade 
classes with high mathematics anxiety tend to 
have high motivation in mathematics, but 
tend to see mathematics as not very useful in 
society. Both grade levels show a positive re- 
lationship between class mathematics anxi- 
ety and both friction and favoritism in the 
classroom, and a negative relationship bet- 
ween class mathematics anxiety and both 
class mathematics achievement and the per- 
ceived difficulty of the class. (MP) 
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f/more. Patrfcia 8, Vast/. £//en S. 

A Spe^um Analysis of Attitudes Toward 

Mathematics: Multllaceted Research Hnd- 

Ings. 
Pub Date— Apr 79 

Note— 16p. Paper presented at the annual 
I. meeting of the American Educational Re- 
search Association {San Francisco, 
California, April 8-12, 1979); Contains oc- 
casional light and broken type 
Pub Type— Reports ^ Research (143) — 

Speeches/Meeting Papers (150) 
EDRS Price • MF01/PC01 Plus Postage, 
Descriptors^ — Achievement, * Anxiety, *At- 
titudes. *Career Oppoi!|tinities. Higher 
Education. Mathematics Curriculum, 
"Mathematics Education. Mathematics In- 
struction. * Research, Secondary Educa- 
tion. Statistics. Symposia 
Identifiers— * American Educational Re- 
search Association ^ 
This symposium includes five presenta- 
tions of studies of mathematics attitudes at 
three educational levels: junior high, post- 
secondary, and graduate school. The studies 
have implications in the fields of mathematics 
education, educational research, academic 
advisement, and career counseling. The 
studies identify the extent of the problem of 
mathematics anxiety of avoidance. Abstracts 
of the papers are presented. Paper topics in- 
clude (1) a study of the attitudes of junior 
high school students toward mathematics: (2) 



fe^^nf s attitudes toward math^ma^os and 
^^^-^ir ralationship to teaming in required 
athematics course?; m selected postsacon- 
iry institutions: <3) mathematics attitudes: 
^„ intervention study: <4) math anxiety: its 
impact on graduate level statistics achieve- 
ment: and (5) math avoidance and pursuit of 
fantasy careers, (MP) 
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^P/?e/ps, James And Others 
^nnnterpretlve Manual. Tbm First Repon of the 

1977-70 Michigan Educational AtaM9- 

m^fit Program* 

Michigan State Dept, of Educalton, Lansing. 
Pub Date— {78} 

Note — 49p,: Pages la through 4a, "Do You 
■ Use..MEAP Test Results Appropriately?" 
have been removed due to mar gi naf legibll- 
ity; they are not included in the pagination, 

EORS Price MF-$0.83 HC $2.06 Pluf Post- 
age. 

Descriptors— * Achievement Tests. Criterion 
Referenced Tests» ^Educational Assess^ 
ment, *Educational Obiectives. Elementary 
Secondary Education, Grade 4, Grade 7. 
Grade 10, Information Utilization, Mathe- 
matics, Minimum Competency Testing. 
Reading, *State Programs. ^Testing Pro- 
grams, *Test Interpretation 
Identifiers— Michigan, "Michigan Educa- 
tional Assessment Program 
The Michigan Educational Assessment 
Program <M£AP) was designed to provide in- 
formation on the extent to v/hich Michigan^ 
students have attained minimal performance 
objectives* This manual was written to help 
local Michigan school district staff read, 
interpret, and use MEAP data. The 1977-78 
MEAP provided obiective-referenced 
achievement measures m reading and math- - 
ematics for every fourth and seventh grade at 
the district building, classroom, and student 
levels. A voluntary, statewide pilot project was 
also conducted m grade ten. The reading and 
mathematics obiectlves which were mea-^ 
sured in grades four* seven, and ten are ap- 
pended» mdudmg item numt>ers for each ob- 
jective. Explanations are given of the indi- 
vidual students* report, the classroom report, 
the school or district summary, the test item 
analysis, and feeder school and research 
code reports. Results aro not furnished 
School district personnel are advised to use 
the data to: 0) determine which Michigan 
minimal objectives were taught in which 
grades; (2) determine which schools had low* 
est attainment rates and develop strategies to 
meet these needs: (3) administer post tests of 
those high priority objectives not att«|ined in 
September, {4) select one or two schools wil- 
ling to become demonstration sites; {5) 
analyze other test data avaHable to the district 
and relate them to MEAP results <Authon 
JAC) 
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Lach^U M^ry Ann And Others 
An Evalua^on of #>e Oregon $yttem In 

Ma^ematlca Education, Fln#f A^port^ 
Capla Associates. Incf^ocheMe Park, NJ 
Spons Agency — National >^ience Founda- 
tion. Washington, D C^ \ 
Pub Date— 1 5 Oct 78 
Hote~l85p.; Contains oco^jHll^J^^^ 
' broken type. ^ * ' . 
EDfIS Prica MF-$0.83 HC-i1 
a^a, 

'^'•ntors — * Educational Assessment. *Ef- 
>"e Teaching. Elementary Secondary 




• Pott- 



ERIC 



Educfition, Evaluation, Higher Education, 
^Mathematics Education, Preservica Edu- 
cation, ^Progi'am Valjda|ion, "^fiesearch. 
State Programs, *Teacher Education. 
Teaching SkiHs 
Identifiers — * Research Reports 

The Oregon System In Mathematics Educa- 
tion <OSME> was a five-year **$ystems experi- 
ment" to Improve mathematics education on 
a statewide basis; The major puiposes of this 
present 3tudy were to determine the effeo* 
tiveness and impact of OSME and a **sys- 
tems*' approach and to address questions of 
future Vaplioabllity Th^ evaluation focused 
on thnee broad concerns: <1) to what extent 
did NSF funding of OSME result In an effec- 
^ tlve systems model for achieving program 
improvement on a statewide basis?; (2) what 
was the impact of OSME on teachers ^nd stu- 
; dents? ; ^d <3) what project elements had the 
greatest potential for transportability? The 
conclusions include: (1) OSME was a suc- 
cessful program Improvement effort; and (2) 
the factors that made it woi1< include Its 
openness, mclusiveness; flexibility, and trust 
In project participants, ^MP) 
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Achlavamant In Reading Mathamatlc«» 6th 
Grade, 

Texas Education Agency. Austin 
Pub Date— 78 

Note — 61 p.: For related documents, see TM 
008 100, 101, and 416; Parts may be margi- 
nally^ legible due to small print 

EDR$ Price MF-$0.83 HC-$3.50 Plus Poat- 
age« 

Descriptors — Academic * Achievement, 
^Achievement Rating, Behavioral Objec- 
tives, Educational Assessment, *Elemen- 
tary School Mathematics, Grade 6, Inter- 
mediate Grades, Norm Referenced Tests, 
"^Performance Factors, ^Beading Achieve- 
ment, *State Surveys. ^Student Charac- 
tensjjos, Test Results, Vocabulary 
Identiljers — California Achievement Tests, 
Texaik ^Texas Assessment Project 
Results of a survey using norm referenced 
tests of reading and mathematics for a large 
sample of sixth grade students throughout 
Texas are reported in detail. Statewide results 
are reported in terms of percentile ranks of 
average partial and total scores and in the 
percentage of students In each quarter of the 
norms. ,For each of 20 districts in the state, 
ethnic group percentages (blacks. Mexican 
American, and other) and percef>tile ranks are 
given. Data are also given for sex, type of 
school district, famjiy income, special stu- 
dents, and for certain combinations of the 
above groups, ^pendices list essential read- 
ing and mathematics objectives; labels and 
definitions for categories used in Ch^fying 
data; ar?d scaled scores, percentile rar^55>^and 
grade equivalents for reading and mathemat- 
ics scoreVfor all groups (CTM) 
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RubmstBin, Sherry Ann Ghiselm, DiartQ J. 
Connecticut Aaaaaamant of Educational 

Prograa*: Mathematics, 1976-77 Summary 

Report 

National Evaluation Systems. Inc , Amherst, 
Mass. 

Spons Agency— Connecticut State Dept. of 
Education, Hartford. Bureau of Research, 
Plannino, and Evaluation. 

Pub pate— Sep 77 

Note^8p.: For related document, see SE 
026 480; Some tables may not reproduce 
well due to small type 
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Descriptors— ^Achievement, Age Differ- 
ences, ^Con^parative Analysts, *Educa- 
tional Assessment, Elementary Second^ 
Education, Group Nows, "Mathematics 
Education, Rural Urban Differences, Sex 
Differences, *Test Results 
Identifiers — ^Connecticut 

In tf>is document, the major outoomes of a 
study are reporfed» focusing prlmar Hy on the 
mathematics achievement results. The sec- 
tions of Part I discuss performance on goal 
areas and objectives; comparisons of 
achievement among .groups'*^of students 
within each age level, 9-» 13-, and 17-ye^ir- 
Olds; comparisons of Ahe achievement of 
Connecticut students with that of students 
nationally; the results of each Item by age, 
sex, religion, and size of community within 
the state. Part II contains discussions and 
recommendations in the following areas: ^ 
math concepts* computation* measurement, 
problem solving and applications, cmrts and 
graphs, and geometry. (MP) ^ 
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Report* 197S Wlaoofiain Pupil Aaaaaamant 
Program. Butletin No. 8160. . 

Wisconsin State Dept. of Public Instruction, 

Madison. » 
Pub Date--78 * 
Note— 31p. 

Pub Type — Numerical/quantitative Data (1 10) 

— Reports - Research (143) 
EDRS Price > MFOt/POtt Plua Pottage. 

Descriptors — * Academic Achievement, Age- 
Differences, Basic Skills, Calculation^^ 
* Educa tional Assessment, Educational 
Trends, Elementary Secondary Education, 
^Mathema^cs, National Norms, Practlciil 
Mathematics, Progrm) Attitudes. ^State 
Programs, *State Standards, Student At- 
titudes, Testing Progrems, ^Test Results 

Identifiers — Comprehensive Tests of ©aslc 
Skills, Wisconsin 

The 1^78 Wisconsin assessment program, 
involving students in grades 4, 8, and 12, fo- 
cused upon: (1) state-developed tests refer- 
enced to state objectives for computation and 
everyday money ^nd measurement skills: (2)* 
the Comprehensive Tests of Basic Skills: 
mathematics, reading, and language; (3) 
comparison of results of the 1976^ and 
1978 assessment; and (4) relationship of at- 
titudes toward mathematics and previous 
training to scores on the state-developed 
tests (grades 8 and 12 only). Fourth graders 
averaged atK>ve the 80th percentile irr all 
areas of the state-developed tests: 8th grade 
students averaged between 61 and 90% cor- 
rect; and senio)^ averaged between 60 and 
95% correct. Both seniors and eighth graders 
had difficulty with fractions. For the third 
consecutive year, CTBS scores remained 
above the national norm. Although there was 
little variation on the state tests for all three 
grades, the 1978 CTBS scores of grades 4 and 
8 declined and were similar to those of 1976. 
Attitudes toward mathematics v^re positively 
related to scores on the state test and to ex- 
tent of post training Both eighth and twelfth 
graders generally felt that their courses were 
applicable to everyday situations. (CP) 

ENVIRONMENTAL EDUCATION 

ED 160 265 ^ RC 010 782 

Matthews, Bruoe And Others 
A Guide tor Conducting Outdoor Field Expa- 
rlancaa. 

Cortland-Madison Board of Cooperative 

Educational Services* Cortland. N.Y. 
Pub Date— ^eb 78 
Note— 30p. 



Available from Cortland-Madison 
Outdoor-Environmental Ed. 
Program. McEvoy Educatioc^al Center, 
Courtland: Hew York ,13045 {$1,00) 

EDftS Price MF-$0.e3 HC-$2.oe PiMS Post- 
age. 

Descriptors — *Activrt{es. Discovery Learning. 
Educationai ^ Philosophy. Environmental 
Education. Experiential Learning, * Field 
Instruction, Field Trips. Ganges, interdiscip- 
linary Approach, * Outdoor Education. 
Planning/ *Resource Materials, Sensory 
Experience. Teacher Improvement, 
"Teaching Guides, "Teaching Techniques 

Identifiers— *Strand Approach to Environ- 
mental Education 

Since research indicates teachers gener- 
ally lack confidence m their ability }o conduct 
lessons in the outdoors and feel .inadequate 
regarding knowledge of the natural world,* 
this guide has been developed to binld 
teacher confidence in utilizing the outdoors. 
Designed to be used in^coniunction with a 
practtcum workshop, this guide presents 
techniques which can be denjonstrated and 
practiced in a workshop situation. The follow- 
ing are addressed: philosophical background 
of outdoor education, educational assump- 
tions (learning by doing, use of all senses, 
individual and unique ways of learning, learn- 
ing by association, the importance of needing 
to. tearnx self discovery learning, group 
dynamics emphasis}: the strand approach to 
environmental education (interdisciplinary 
learning incorporating variety similarities, 
patterns, interaction interdependence, con- 
tinuity change, and adaptation^fevaluation}: 
serisory approach (use of all senses): plan- 
ning field trips (pre-tnp preparation, post-trip 
evaluation, check lists, etc.): activities (strand 
approach illustrated via activities for each of 
the five strands listed above, sensory a)>- 
proach activities, discovery approach ac- 
tivities, acclimatizing activities, and miscel- 
laneous activities). Among the many activities 
listed are the following: empathizing ac- 
tivities, and miscellaneous activities. Among 
the many activities listed are the following: 
emphathizing with natural phenomena-role 
playing a tree prickly-tickly (find something 
that prickles and something that tickles) the 
food Cham game, a bug s eye view (how the 
world looks to a bug) (JC) 
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Youth Conservati<>n Corps "Source Book of 

Envlfonment«l Awareness: People and 

Natural Resources, 
Department of the Interior, Washington, D C , 
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Pub Date— 77 
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broken type 
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Descriptors^*Conservation Educi>tion. * En- 
vironmental Education Field Trips. 'Lead- 
ers Guides. ^Outdoor Education. "^Science 
Education. Work Study Programs 
Identifiers--* Youth Conservation Corps 

This guide is written for Youth Conserva- 
tion Corps (YCC) unit managers and staff It 
provides philosophies, concepts, methods, 
and techniques for integrating environmental 
awareness m YCC camp programs The first 
chapter of this sourcebook defines environ- 
mental education and gives six goals of en~ 
vironmental education that were a result of a 
workshop field m Belgrade. Yugoslavia m 
1975 The next chapter discusses planning an 
mvironmental awareness program It goes 
nto planning pro|ecxs. field tnps, group liv« 



ing, and recreation, Emph^ isis Is Qiv^h to in- 
tegrating environmental avi areness into work 
projects. Chapter three prf bents activities to 
strengthen team work ib thfe YCC program. It 
gives examples of solving itproblem through 
group-interaction, rote^laying games, the 
process and problem ^olvmg approach to 
learning, and teachif^g process skills. The re- 
maining chapters present ecological princi- 
ples and environmental concepts, an en- 
vironmental awareness scorecard for evaluat- 
ing student progress, a di^oiission of urban 
youth aiid the YCC, and tlt^ roles of Federal 
and State agencies^ (BB) | 
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Ga//ag/?er, James Joseph. £a(. 
A Guide for Teaching Regloni^l Environmen- 
tal Planning, Final Report of Project- In- 
service Personnel Developm^^nt: Regional 
Envfronmeotal Planning Workshop* for 
Trl-County Secondary School teachers- 
Michigan State Univ, East Lanst^. Science 

and" Mathematics Teaching Center. 
Spons Agency— Off ice of EducatioiS^ (OHEW),^ 

Washington. D.C. \ 
Put? Dat^-— Sept 78 
Grant— OE-G-007701 356 
j^ote — 58p.; Contains occasional ligh\ and 

broken type 
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Descriptors — ^Environmental Education. En- 
vironmental Influences, Inservice Teachy 
Education, "Instructional Iv^aterials, Learn| 
ing Activities, Natural Resources. *Beg\ ^ 
lonal Planning, Resource Materials. *Sec-%:' 
ondary Education, *Teaching Guides 
This guide is designed lor teachers, ad- 
ministrators, tnservice leaders, and teao>ier 
educators. Its purpose is to provide an^ or- 
ganizational framework, material, and re- 
sources for the development of instructional 
plans and strategies for incorporating reg- 
ional environmental planning m the secon- 
dary school curriculum. The guide is divided 
mto three major parts. The first relates the 
role of regional environmental planning in 
solving some of today^s environmental prob- 
lems The second part defines and describes 
regional environmental planning. It covers 
transportation, water supplf. polkitton con- 
trol, waste disposal and material recycling 
The third part presents steps m introducing 
regional environmental planning into the 
schooler community education programs In- 
formation souVces. implementation 
guidelines, and sample activities are in- 
cluded (Author MA) 
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Environmental Education: Food - The Com- 
ing Crisis <Oradea K-12). 

New Jersey Education Association. Trenton 
Nov/ Jersey State Council for Environmen- ^ 
tal Education, Upper Montclair 

Spofe Agency— Off ice of Education |DHEW). 
Washington. 0 C 

Pub Date— |7li 

Grant--G007S01293. 
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EDRS Price MF-$0.83 HC-$4.67 Plus Postage. 
Descriptors ^Activity Units. Ecology. 

Economics. *Food. Interdisciplinary Ap- 
^ proach. Land Use. Objectives. Resource Al- 
locations' Units of Study. * World Problems 
This publication presents classroom ac 
tivities for teaching about Ihe world tood 
shortage These activities are organized by 
ob^ctives, are muUidisciplmary and cover 
the K-12 grade levels The objectives listed 
include: (1) Describe some food chains. (2) 
Appraise the effect of soil coiji^itions* geog- 



raphic and climatic factors on the food indus- 
try; (3) Describe the role of transportation in 
the distribution of food; (4) Explain the rela- 
tionship between food and population; (5) Re- 
late food production and processing \o 
energy use; {6} Suggest some solutior^^ to 
alleviate world hunger, (7) Analyze the rela- 
tionship between food and econorrfics; (8) In- 
vestigate the political ejects of food dis- 
tribution; (0) Analyze the relationship bet- 
ween agriculture and land use; and (10) Iden- 
tify factors causing world-wide concern 
about food. T>>e activities are organized 
under each objective by problem area, grade 
level, and^ subject or course of study. This 
publication Is a part of the "'Environment and 
Quality of Life" series of Computer Based Re- 
source Units that have been developed under 
the Elementary and Secondary Education 
Act, Title IIL (MR)' 
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Thompson, IIL 
Spons Agjfency— Bureau of Elementary and 

Secondary Education pHEW/OE)» 

Washington. D.C. 
Pub Date— 75 
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/ ECO-CenTer, T^nomson. tllinois 6128S 
/ ($1.50) 
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Descriptors— Climatic Factors, Conservation 
{Environment)^ Curriculum Enrichment. 
\ *Curriculum Guides, Ecology. Educational 
s\ Objectives, ^Efementary Secondary Educa* 
\tion» Energy. ^Environmental Education, 
Evaluation Criteria. *£xperiential Learning, 
Pield Trips, instructional Materials. *Out- 
door Education. Plant Identitication, *Sci- 
en<::e Activities, Science Course Improve- 
ment Project. Science Experiments, ''Sci- 
ence Instruction. Sensory Bxperience^ Soil 
Science 

Identifiers— Elementary Secondary Educa- 
tion Act Title Ml. *Upper Mississippi River 
ECO Center 

Fourth in the senes 101 Environmental 
Education Activities'' by the Upper Missis- 
sippi River ECO-Center, thb booklet contains 
39 environment-based science activities di- 
rected to students m primary, intermediate, 
and junior high classes. Organization of the 
activities usually includes grade level ob|ec« 
tives. procedures, and materials, evaluation 
criteria, and sometimes includes hints and 
foHow-up^^ctivities as well In general, em- 
phasis IS placed on learning about soils, 
weather, various life forms, ecological and 
environmental relationships, conservatiorr; 
natural phenomena, and on enhancmg the 
students powers of observation, sensory 
awareness, and awareness of environmental 
problems Activities include science and 
energy surveys, weather observations and 
predictions- soil study and analysis, tree 
study, plant and animal observations, and 
specimen collection Field trips to forest, 
timber, marsh, and river areas as well as new 
housing developments and waste disposal 
plants help students examine many aspects 
of their environment from the point of view of 
various sciences (SB) 
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Arts 9-12. ^ 
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**^^|K>fts Agency— Off Ice of Education (DHEW)» 
1^^ Washington, 0»C.; Wiscdnsin State Dept of 
f Public Instruction, Madison. 
' fub Date— 78 
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Note— 117p : Por related document, see CS 
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EDRS Price -*MF01/PC05 Plus Postage. 

Descrirtors — Behavioral ObjectK'es/ Ecol- 
ogy. *Y^Hsh Curriculum, fCnglish Instruc* 
tlon» *tnvironmental Education* *lnterd)$- 
cipiinary Approach, * Language Arts, Lis- 
tening SR>Ms» Pollution, Reading Skills, 
Secondary Education; Speech Skills* Vali- 
dated Programs, Writing Skills 
Identifiers— National Diffusion Network 
Programs, *Proi^ot ICE 
Written for use with students in grades nine 
through twelve, this handbook links natural 
ecological issues with language arts instruc- 
tion. It contains a series of lesson plans* 
each offenng a number of suggested learning 
activities tot use both in and out of class. The 
lessons are built around 12 major environ- 
mental concepts that form a framev^ork for 
each subject area. In addition* each lesson 
offers subject area integration, multidiscipli- 
nary activities, cognnive and affective be- 
havioral objectives* and suggested reference 
and resource materials for both the teacher 
and students, (FL) * 
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Scoring Los Angeles Landscapes: Environ* 
mental Education In an Urban Setting 

California Univ,. Los Angeles. Urban En- 
vironmental Education Project. 

Spons Agency — National Endowment lor the 
Humanities (NFAH), Washington. O-C 

Pub Date— 78 

Note — 11 2p.: Not avaflable in hard copy due 
to mStrginal reproducibility of original 
document 
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Descriptors— Activity Units, * Elementary 
Education, ^Environmental Education* *tn- 
stitutes (Training Programs), Teacher Edu- 
cation, "^Urban Areas, "Urban Education 
Identifiers^ — "California <Los Angeles) i 

This notebook serves as a guide for learn- 
ing activities in environmental education. 
Twelve themes are treated in four groups: (1) 
sense of place includes history and land- 
scape; (2) the natural environment covefs air, 
water, energy, and landforms; (3) the built 
environment includes architecture, transpor- 
tation, and tiousing: and (A) the social envi- 
ronment covers population, politics, and 
planning^ Each unit contains a theme sheet 
and a topic outline. Many units also contain 
worksheets and activity guidelines (MC) 
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Descriptors — ^Conservation (Environment)* 
Critical Reading. Critical Thinking, Deci- 
sion Making, %0|pomtc Factors, Energy, 
Environment, lEnvironniental Education* 
Inductive Methods, Land Use* *Probl^ 
Solving, Science Education, ^Secondary 
Education, Units of Study* "Values 
The objective of Project SCATC (Students 
Concerned About Tomorrow's Environment) 
is for students to investigate environmental 
pr<^lems and the political processes involved 
In their solution. The four identified areas of 
concern are: (1) land use policy development: 
(2) air and water quality: (3) energy allocation 
and consumption; and (4) economic consid- 
erations related to the quality of fife. This 
document ,comains Instructional "units, in- 
cluding <^|ectives and activities, centering 
around the four concerns. Unit titles are: (1) 
Identifying a problem; (2) Clearly stating a 
problem; (3) Determining testable and non- 
testable statements; (4) Generalisang; (5) 
Modef Assembly; (6) Land Use; (7) Discover- 
ing a biologiOal community; (8) Children*s 
forests controversy; (9) Great swamp; and (10) 
Uft)an studies^ (TM) 
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Camy, Heion H., Ed. 

Award Winning Enei^ Education Activities 
for Elemental and High School Teachers. 

National Science Teachers Association, 
Washington, D.C, 

Spons Agency — Energy Research and De- 
velopment Administration, Oak Ridge. 
Tenn. 

Report No. — ERHQ-001 1 
Pub Date— 77 

Note — 62p. ; Type size issmall on some pages 
Available from— EROA Technical Information 
Center, P.O. Box 62* Oak Ridge, Tennessee 
37830 (no price quoted) 
EORS Price Hfe-$3.50 Plus Postage. 

D^escriptors — ^Elementary Secondary Educa- 
tion, 'Energy, ''Energy Conservation, En- 
vironmental Education. Heating* ^Instruc- 
, tional Materials. ^Science Activities^ Sci- 
ence Education, Solar Radiation 
This publication contains descriptions of 
the winning entries to the National Science 
Teachers Association (NSTA) Teacher Par« 
ticipatfon Contest conducted in 1976. This 
was a nationwide contest for the design of 
activities around energy themes at any grade 
level. K-12. The ten winning entries described 
here are: (1 ) Energy Units for Primary Grades: 
(2) Aluminum Recycling Experiment; (3) 
Energy in Art and Energy is All Around Us^; (4) 
Black Gold; (5) Energy, Economy, Education; 
(6) Local Investigation in Container Use; (7) 
Kill A Watt; (8) Idea, Designing an Energy- 
Efficient House; (9) Solar Heating and Cool- 
ing; and (10) ^ving with Wind Power, jyjany of 
these winners are deigned for the senior 
high school Each one has included a brief 
summary of what the activity teaches, what 
the students do. and how the activity might fit 
into the existing curriculum (MR) 
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riculum 

}ow*a State Dept. of Public Instruction, Des 

Moines, Div. of Curriculum 
Pub Date— Oct 78 
Note— 32p. 

EDRS Price MF-$0.83 HC-$2.a6 Plus Postage, 

Descriptors— Conservation (Environment), 
*Curriculum Development, ^Elementary 



Secondary Education. ^Energy, "Energy 
Cor^ervatlon, ^Program Descriptions, S^^- 
ence Activities, Science E^lucatlon 
Identifiers — *lowa 

This document reports on the Iowa De- 
partment of Public Instruction plan to Integ- 
rate energy education into elementary and 
secondary programs. This plan includes the 
development of energy conservation activity 
packets. The packet contain a variety of Inter- 
discifi^fnary activities, accompanying woilc- 
sheets* visuals, and annotated children and 
teacher bibliographies tor grades K«6. Also 
included in the plan is the Mankato State Uni- 
versity Energy Program which is designed to 
acquaint teachers with some classroom pro- 
jects that can be done by students in grades 
7-12, arvd give teachers an extended class- 
room project in which students evaluate the 
energy consumption of their school. Finally, 
this report presents the result of a question- 
naire designed to assess the pms^rtt enjargy 
programs and perceived energy needs of 
lowa secondary school teachers. The domin- 
ant concerns of the teachers surveyed were 
energy conservation and the political and so- 
cial aspects of energy problems. (BB) 
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Energy Comervatlon Actf>^tles for the Clas- 
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Kentucky Dept of^nergy, Frankfurt; Ken- 
tucky State Dept, of Education, Frankfort. 

Pub Date— I78j 

Note — ^244p, 

PDRS Price MF-$0,t3 HC-^12.71 Wus Post- 
age. 

Descriptors — ^Conservation Education, Cur- 
riculurn Guides, Elementary Secondary 
Education, *£neigy Conservation; *En- 
vironmental Education, ^Learning Ac- * 
tivities, ^Science Activities, Science Educa- 
tion, Teaching Guides 
After a brief introduction entitled ''W>ere 
Does the Energy We^t^se Come From,** this 
unit presents 86 activities. Each activity gives 
the title* concept, objectives, subject area, 
level, time ir^volved, materials needed^ proce- 
dures, and related career activities. Topics 
cover everything from housing insulation to 
alternate sources of energy to energy use by 
appliances and automobiles. The acti'i^lSes 
include game playing, science experiments, 
surveys, field trips, and others. The unit con- 
cludes with a bibliography. (BB) 
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An Educator's Ifitroduci^oii to Cneroy ftpn- 
cepts: Overylaw Packets. ^ ^ 

l^aine'Audubon Society, Falmouth. 

Spons Agency — Office of Education 

(DHEW), Washington, D C 
Pub Date— r4ov 77 
Grant— G007602036 

Note — 68p.; Pages 9. 10 of '^Consumption 
Lifestyles" section removed due to 
copyright restrictions: Not available in hard 
copy due to marginal legibility of original 
document. 

EDRS Price MF-$0.S3 Plus Postage, HC not 
Avallabla from EDRS. 

Descriptors— (Conservation (Environment), 
^Energy Conservation. -Environmental 
Education, Information Sources, Instruc- 
tional Materials, Natural Resources* 
Ph^ics, Social Studies, *Sociocultural Pat- 
terns, ^Teaching Guides 
Identifiers — ^Energy Education 

This publication provides a broad overview 
of energy and related issues tor teachers and 
others who want to improve their understand- 
ing of these issues^ Included in this publica- 
tion are discussions of: (1) elementary 



physics related to energy: (2) energy sources* 
including topics such as renewable and non- 
renewable resources and fossil fuels: (3) 
energy uses in the U S ; thermodynamics; 
(5) space heating: (6) energy conservation; 
and <7) socioeconomic aspects of the energy 
crisis. The last section entitled 
Consumption/Life Style is designed for social 
science teachers and discusses the effects of 
population increases on natural resources 
and social values. Diagrams and tables are 
provided to illustrate, among other things; (1 ) 
energy consumption rates of various electric 
appliances* {2) energy uses by economic sec- 
tor; (3) U»S. energy flow from source to work 
and waste: and (4) the flow ol energy to and 
from earth. (MR) 
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Pub Date— 77 V 
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Descriptors — ^Activity Units. Curriculum De- 
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High Schools, Objectives* Student At- 
titudes, Surveys 
Identifiers— Energy Education, "Pennsyl- 
vania Department of Education 
This publication is an energy curriculum for 
grades 7 through 9. In each of the six modules 
a number of activities are provided> The mod- 
ule titles are: (1) Energy: What is it About?; {2) 
Energy: Where Does it Go?; \3) Energy: Its 
Present Sources; {4) Energy: Policy and 
Prospects: (S) Energy: Is There Another 
Way?; and (6) Energy: How Can I Help? Ob- 
jectives, explanations of what to do» and 
teacher*s notes are given for each activity. 
Where needed* diagrams, tables and other 
teaching aids are provided for direct copying. 
The types^of activities range from simple lab 
experiments to group discussions. Other fea- 
tures of this p^blic"^tion include a bibliog- 
raphy, a list of possible audio-visual aids* and 
an attitude survey to help measure the effect 
• of these energy education materials. This cur- 
riculum is designed to be an interdisciplinary 
and fairly complete energy education prog- 
ram which ultimately brings students to 
energy conserving lifestyles. However, 
teachers may easily adapt modules and ac- 
tivities to fit their own designs. (MR) 
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Pub Type— Reference Materials - Bibliog- 
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Descriptors — Audiovisual Aids, *Books^ 
Elementary Secondary Education, 
Energy. *lnstrucUonal Materials. Natural 
Resources. Postsecondary Education^ 
*Solar Radiation 

Identifiers— ^Energy Education 

This annotated bibliography lists publica- 
tions arid audiovisual materials devoted to 
renewable energy sources: sun» wind, w'ater 
and biomass. A lew general texts are included 
that present concepts fundamental to all 
energy sources. Materials were selected to be 
adaptable to classroom, workshops, and 
training sessions. Also, many do-it-yourself 
consumer/home owner materials are in- 
cluded. Technical books are listed as they 
may be useful to students and professionals. 
Publications are. grouped by grade level. 
Fi^s, videocassettes. slide shows, and 
filmstrips are listed according to energy 
source subject. Prices, sources* and grade 
level are giveli with the description of each 
audiovisual item {Author/MR) 
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